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ASTRONOMY IN THE TWENTIETH CENTURY.* 
By DR. HECTOR MACPHERSON, F.R.A.S., F.R.S.E. 


So far as the science of astronomy is concerned, the twentieth cen- 
tury is rapidly earning for itself the designation of the “wonderful 
century.” In no other period of equal length has the rate of progress 
been so rapid as in the three-and-twenty years which have elapsed since 
the century dawned. All branches of the science have gone forward, 
in greater or less degree, at a rate which can only be described as as- 
tonishing. Discovery has followed discovery, generalisation has suc- 
ceeded generalisation, with amazing rapidity. Investigations which a 
few years ago would have been deemed impossible have been success- 
fully carried through; new methods, undreamed of at the close of the 
nineteenth century, have been developed and applied. And all this in 
spite of the fact that for nearly one decade out of two, the world has 
been racked by war and its consequences—unrest and chaos. It is of 
some interest to notice the various factors in this rapid advance. 


I. The present generation has come into a great heritage,—the ac- 
cumulated observational treasures of the past two centuries, which 
Dr. Abbot has called “that precious store of exact knowledge, whose 
value time cannot impair but can only enhance.” The greater the 
lapse of time, the more valuable do the pioneer observations of past 
generations of astronomers become. Modern practical astronomy, 
for instance, is largely based on the immortal work of Bradley—the 
determination of the positions of the brighter stars. This work, re- 
vised by Bessel and again by Auwers, is the basis of most of our 
knowledge of stellar proper motion and star-streaming, and has been 
essential to the success of the statistical studies pursued by Kapteyn, 
Eddington, Dyson, Schwarzschild and others since the beginning of 
the century. Similar remarks apply to the other great systematic works 
undertaken in the last hundred years, the star-gauges and nebular sur- 
veys of the Herschels, the Durchmusterung of Argelander and Schén- 
feld, the more recent photographic star-charting initiated by Gill, Kap- 
teyn’s plan of selected areas, and the pioneer spectroscopic surveys of 
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Secchi, Vogel and Pickering. The present is under a heavy debt to 
the past, and from year to year that debt increases. The astronomers 
of the present day are in large measure reaping the harvest of the 
patient labour of the past two centuries. 


II. A second factor in the rapid progress of modern astronomy is 
the remarkable development of the powers of the telescope towards 
the close of the last century. In the middle of the nineteenth century, 
after the erection of Lord Rosse’s colossal reflector at Parsontown in 
Ireland, there was a full stop in the development of the telescope. 
About the beginning of the last quarter of the century, however, a 
great advance was made in the construction of refractors. A large 
26-inch refractor was erected in 1893 at the Naval Observatory at 
Washington; in 1884 a similar instrument of 30 inches aperture 
was constructed for the Imperial Observatory at Pulkova, in Russia. 
But this instrument did not long retain its supremacy; it was out- 
stripped in point of size four years later by the great 36-inch Lick 
refractor, which was in turn eclipsed by the 40-inch erected in 1897 at 
the Yerkes Observatory, Williams Bay, Wisconsin. The reflecting 
telescope, too, made important advances during the same period. Lord 
Rosse’s six-foot mirror was not rivalled in point of view of size for 
many years, but other instruments, considerably more efficient, such 
as the five-foot reflector at Ealing and the three-foot Crossley re- 
lector, ultimately presented to the Lick Observatory, accomplished 
much valuable work. Finally, the Observatory at Mount Wilson 
possesses two of the greatest reflectors in the world, a 60-inch mirror 
with which marvellous results have been achieved, and a mirror 100 
inches in diameter, recently erected, with the greatest light-gathering 
power of any instrument in the world. A great 72-inch reflector has 
also been erected at the Dominion of Canada Astrophysical Observa- 
tory in British Columbia. All the important observatories of the world 
were thoroughly overhauled by the end of the nineteenth century. 
Even Greenwich Observatory, founded solely for the purposes of 
practical astronomy, was enlarged so as to undertake work of an 
astrophysical nature. The spectroscope has been enormously increased 
in efficiency. The invention of the slit-spectroscope, and the device of 
substituting a grating for the ordinary prism, has made possible the 
high degree of accuracy which has been attained in the measurement 
of radial motions. Of equal importance was the invention in 1891 by 
Hale in America and Deslandres in France—independently—of the 
spectroheliograph, by means of which celestial objects may be photo- 
graphed in monochromatic light. The importance of this invention in 
solar research can hardly be overestimated. But perhaps more im- 
portant than the progress of telescope and spectroscope has been the 
application of photography to the celestial bodies. The camera was 
of little service to astronomers until the year 1875, when the dry-plate 
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process was first applied by Huggins. A well-known astronomer has 
given it as his opinion that the gelatine dry-plate is “the most important 
new weapon with which astronomy has been provided since the inven- 
tion of the telescope”; and on the whole, the statement is scarcely an 
exaggeration. The dry-plate process made possible the long exposures 
which have resulted in the charting of millions of suns, in the pho- 
tography of myriads of faint stars and nebulae, and in the photo- 
graphic survey of stellar spectra. 


III. So much for the great development in instrumental power at 
the close of the last century. But even more important than this has 
been the recognition of the importance of steady air and favourable 
atmospheric conditions for the use of large instruments. In the latter 
half of the nineteenth century, it became obvious that as the size and 
light-gathering power of lenses or mirrors increased, their relative use- 
fulness under ordinary conditions decreased. Astronomical observator- 
ies, which are usually connected with universities and colleges are gen- 
erally erected in or near large centers of population. For the older or 
fundamental astronomy, this fact is of comparatively little importance, 
but where the object is the detection of delicate and elusive planetary 
detail or the discovery of and study of faint stars and nebulae, the 
climatic problem at once assumes paramount importance. Indeed, all 
humid or windy, or indeed changeable, climates are unsuitable for the 
use of large instruments. Soon after the erection in 1845 of Lord 
Rosse’s great reflector, it became obvious that its situation would 
largely nullify the advantages which accrued from its large mirror 
and great light-gathering power. Lord Rosse himself was the first 
to realize the comparative failure of his magnificent instrument; and 
the large refractors erected in the seventies and eighties in Western 
Europe likewise failed in a certain measure to justify expectation. It 
became obvious that the success of a large telescope was largely de- 
pendent on its location. Curiously enough, however, the first observa- 
tory to be located far from the smoke and glare of civilisation owed 
its site largely to accidental circumstances. In 1874 James Lick, an 
eccentric Californian millionaire, announced that he had given his 
entire fortune to a board of trustees to be used for certain purposes, 
chief among which was the construction of the greatest telescope in 
the world. The late Professor Simon Newcomb, who was in close 
touch with the Lick trustees and acted towards them in an advisory 
capacity, states that “the original plan of Mr. Lick had been to found 
the observatory on the borders of Lake Tahoe, but he grew dis- 
satisfied with this site and, shortly before his death, made provisional 
arrangements for placing it on Mount Hamilton.” In 1879, prepara- 
tions had so far advanced that it became necessary to decide whether 
this was really a suitable location. Newcomb records that he had 
grave doubts as to the site, but recommended that an observer of ac- 
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knowledged skill should test the atmospheric conditions. Burnham of 
Chicago, famous for his observations of double stars, was according- 
ly selected to spend some months on the mountain, and his report left 
no room for doubt that the eccentric millionaire, totally ignorant of 
the requirements of astronomical observation, had accidentally chosen 
one of the finest sites in the world for a large telescope. Accordingly, 
in 1888, the Lick Observatory was opened, and with it a memorable 
chapter in astronomical history. The work of the Observatory has 
been mainly observational astronomy in all its branches,—the collection 
of facts by means of telescopes, spectroscope and camera. In _ the 
hands of men like Burnham and Barnard—both of whom were after- 
wards transferred to the Yerkes Observatory—the great 36-inch re- 
fractor accomplished notable achievements; while the photographic 
work of Keeler and the spectroscopic researches of Campbell—which 
still continue—have fully justified expectation. Within a few years, 
it was apparent that the inconvenience and discomforts endured by the 
staff, due to the observatory’s location, were more than compensated 
by the enormous climatic advantage. 

A few years later, a mountain site was deliberately selected for the 
southern observatory of Harvard College. Professor FE. C. Pickering 
was impressed by the necessity of studying climatic conditions. Ac- 
cordingly, his brother, Professor W. H. Pickering, after many experi- 
ments in Colorado, California and Peru, decided upon a site in the 
latter country, at Arequipa on the slope of the Andes, eight thousand 
feet above sea-level. The steadiness and transparency of the air— 
which permits eleven Pleiades to be discerned with the unaided eye— 
the uniformity of the temperature, and the smallness of the rainfall 
alike conspire to make the site ideal. In 1891 the Observatory was 
erected, and equipped with a 13-inch refractor, with which much val- 
uable work was done on the southern skies. Professor Pickering 
rightly concluded that the advantages of such a climate were equiva- 
lent to the doubling of telescopic aperture. 

About the time of the erection of this mountain station, the late 
Professor Percival Lowell decided to found an observatory for the 
study of the physical conditions of the planets, and especially of Mars. 
Lowell realised what was previously but dimly understood, that, in his 
own words, “a steady atmosphere is essential to the study of planetary 
detail ; size of instrument being a very secondary matter. A large in- 
strument in poor air will not begin to show what a smaller one in good 
air will. When this is recognised, as it eventually will be, it will be- 
come the fashion to put up observatories where they may see rather 
than be seen.” Before deciding upon his site, Lowell visited France 
and Algeria and various American states, in order to compare the 
atmospheric conditions. Holding that plateaux are much more ideal 
localities than mountain tops,—on account of the existence of swirling 
air currents around the latter—Lowell finally fixed upon Flagstaff, on 
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the great plateau of Northern Arizona, at a height of 7310 feet. The 
Lowell Observatory was equipped originally with an 18-inch refractor ; 
but a 24-inch instrument and a 40-inch reflector were later added to 
the equipment. Lowell’s care in selecting the site was more than 
justified. The whole field of planetary astronomy has been enriched 
by the researches carried out at Flagstaff. Latterly, too, the scope of 
the Observatory’s work has been widened by the inclusion of planetary 
and stellar spectroscopy and the photographic and spectroscopic study 
of faint nebulae, for which clearness and dryness of atmosphere are 
necessary conditions. 

Early in the new century, another great observatory was erected on 
a specially selected site. In 1902 Langley, director of the Astrophysi- 
cal Observatory at Washington, addressed to the Carnegie Institution 
a communication advocating the establishment of an observatory at a 
very high altitude for the measurement of the solar radiation. Ac- 
cordingly an advisory committee was appointed, which unanimously 
recommended Mount Wilson, near Pasadena, in Southern California. 
Professor Hale, then director of the Yerkes Observatory, who was one 
of the committee, remarked after an exhaustive discussion of the 
climatic conditions that “Mount Wilson meets in a very remarkable 
degree the requirements of a site for a solar observatory. .. . Ifa 
large solar observatory were established there, it might be expected 
to yield many important results not to be obtained under less favour- 
able conditions.” The Observatory began work in 1905, under the 
supervision of Professor Hale, its prime object being, in the director’s 
words, “to apply new instruments and methods of research in a study 
of the physical elements of the problem of stellar evolution. Since 
the Sun is the only star near enough to the earth to permit its phe- 
nomena to be studied in detail, special attention will be devoted to solar 
physics.” The Observatory now possesses two giant reflecting tele- 
scopes with mirrors of 60 inches and 100 inches respectively, and with 
these much work of the greatest value is being done. The long series 
of “Contributions from the Solar Observatory” contains the records 
of the investigations of such men as Hale, Adams, Seares, Pease and 
Shapley, and the announcements of what must rank as some of the 
most important discoveries in the history of astronomy. 


IV. Closely connected with this third factor has been the fourth,— 
the specialisation of the work of observatories. The older institutions 
devoted, as they must be, to practical astronomy and yet kept abreast 
of the times, are more or less comprehensive in their work. But the 
more recent observatories have been erected for spcial purposes. Men- 
tion has already been made of the purpose of the Lowell and Mount 
Wilson institutions. Many other instances might be cited—such as the 
various “astrophysical” observatories in Europe and America, where 
particular lines of research are pursued as far as is practicable. This 
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specialisation has resulted in the virtual division of astronomy into a 
number of sub-sciences, but it has been justified by the results. 


V. Still another factor in recent progress must be mentioned,—the 
co-operation among astronomers of all nations. A hundred years ago, 
—save for the isolated instance of the congress of German observers 
which met under the presidency of Von Zach at Gotha for the purpose 
of searching for minor planets—astronomers worked independently of 
each other. The first co-ordinated international work in astronomy 
was that undertaken by the Astronomische Gesellschaft in 1865,—an 
exhaustive determination of star places, in which thirteen observatories 
in Europe and America participated. To the late Sir David Gill is 
due the honour, however, of setting on foot the first international 
project on a large scale. Impressed by the number of stars shown 
on a photograph of the great comet of 1882, Gill conceived the idea 
of extending the Durchmusterung of Argelander and Schonfeld to the 
southern hemisphere. This led to a greater project—that of the form- 
ation of a photographic chart of the entire heavens, to be supplemented 
by a catalogue containing millions of stars. Accordingly on June 4th, 
1886, Gill proposed the meeting of an International Congress, an idea 
which was speedily realised. On April 16th, 1887, fifty-six delegates 
of seventeen different nationalities met in Paris and resolved to go 
forward with the work, which was allocated to eighteen different ob- 
servatories all over the world, and has since been actively prosecuted. 

At the International Congress of Science held at St. Louis in 1904, 
a number of astronomers from all nations decided to form an inter- 
national committee on Solar Research. In September 1905, this com- 
mittee met in Oxford and formed the International Union for co- 
operation in Solar Research, which in subsequent vears held periodical 
meetings of great importance. This international co-operation has, of 
course, been interrupted by the calamity of the world-war, but in some 
measure it has been resumed. The Solar Union is now merged in the 
wider Astronomical Union, and when the astronomers of Germany 
are once more included, international co-operation will have attained 
a degree of completeness and efficiency undreamed of in the last cen- 
tury. 

The work of non-professional astronomers, too, has been co-ordinat- 
ed by such societies as the British Astronomical Association, divided 
into its various observing sections, and the American Association of 
Variable Star Observers; while the Associated Observers of Mars, an 
organisation founded by Professor W. H. Pickering, has linked up 
the work of professional and amateur astronomers. One result of this 
co-operation has been that there is much less chance now than in the 
past of desultory or fruitless work being undertaken, in particular by 
non-professional astronomers. 

As a result of the increasing value of past observation, the increase 
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of telescopic, and with it of spectroscopic and photographic power, the 
ocation of observatories in fine climates, and the specialisation and co- 
yrdination of work, the twentieth century has already witnessed some 
of the most striking advances which have ever been made in astro- 
nomical science. 

1. In the branch of astronomy which deals with the Solar System, 
it is true the rate of advance had been much less rapid than in stellar 
astronomy. There are several reasons for this. In the first place, in 
the field of stellar astronomy there has been much more leeway to 
make up. Secondly, with the exception of the sun, the bodies of the 
Solar System are chiefly studied telescopically. Photography has, it is 
true, been applied to the Moon with great success, and work has been 
done on the planets—chiefly the outer planets—by means of the 
spectroscope, but visual observation is still the chief method of attack 
on.planetary problems. 

Yet, in the study of the Moon and planets, there has been steady if 
not startling progress. Professor W. H. Pickering towards the close 
of the last century took up the role of Schréter, Madler, Schmidt and 
Elger, and commenced the intensive study of the lunar surface. He 
has largely revolutionised our conception of the Moon’s physical con- 
dition. For a world absolutely dead, he has given us a world in the 
last stages certainly of physical decrepitude, but yet subject to change. 
He has, in fact, made lunar astronomy a branch of the science which 
is of living interest. Planetology, or the study of the surface-features 
of our neighbour worlds, owes its foundation to Schiaparelli; but a 
new era in this branch was opened by the foundation of the Lowell 
Observatory in 1894, and by the beginning of Professor Pickering’s 
activities about the same period. Whatever be our views as to the 
famous Martian hypothesis of the late Professor Lowell, we cannot 
be blind to the enormous extension of knowledge which we owe to 
him, and to his able band of assistants. Formerly Mars was looked at 
for a few weeks before and after opposition: Lowell followed the 
planet for long periods, not only when it appeared large and brilliant, 
but when small and faint, and thus he was enabled to ascertain many 
facts concerning seasonal change. And the imposing array of facts, 
marshalled by his able collaborator and successor Mr. E. C. Slipher 
in his recent pamphlet on Mars, gives the reader some idea of the enor- 
mous strides which have been made since the century opened. And 
Professor Pickering’s periodical reports on Mars—on its clouds and its 
snowstorms and its winds—bring to the notice of astronomers both 
professional and amateur the natural happenings on another sphere. 
The fact that we have meteorological reports about another planet in 
itself bears witness to the progress made. 

In the study of the outer or giant planets, progress has been less 
striking, but individual discoveries have been many. The discovery of 


the asteroidal zone of Jupiter's satellites within the last sixteen years— 
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three of which were found at the Lick Observatory and one at Green- 
wich—has opened a new epoch in our knowledge of satellites and sug- 
gests that satellites of the larger planets are of two classes—the larger 
moons which have been evolved from the parent masses, and the 
smaller which present so many features in common with the asteroids 
as to make it difficult for us to resist the idea that they are captured 
members of the asteroidal zone. The photographic discovery by 
Professor W. H. Pickering of two new satellites of Saturn, the meas- 
urement by Lowell and V. M. Slipher of the rotation period of 
Uranus, and the extensive spectrographic studies of the atmospheres of 
the giant planets by Slipher have each been astronomical events of the 
first importance. 





The discovery of asteroids, too, has gone on apace, and perhaps 
one of the most important conclusions suggested is that there is no 
lower limit to the size of asteroids ; they would appear simply to merge 
into meteors and meteorites. Asteroids would appear then, to rank 
with the meteor-streams and with the clusters of meteors which we 
know as comets rather than with the primary planets of the Solar 
System. Like the cometary material, they are simply the surplus mat- 
ter left over in the making of the Solar System. For that comets are 
genuine members of our system is now indisputable. As Professor 
Campbell has remarked, the twentieth century has shown beyond a 
doubt that the Laplacian idea of the interstellar origin of comets is 
quite untenable. There can be little doubt that Dr. See is right in his 
contention that the comets come from the outer regions of the Solar 
System, where primitive matter still abounds. 

The study of the Sun lies almost wholly within the field of the new 
astronomy—the spectroscopic and photographic branch of the science. 
And if progress in the study of our own particular star has been less 
phenomenal than in that of the distant stars, it is simply because solar 
astronomy was the first branch of astrophysics to advance by leaps and 
bounds after the invention of the spectroscope in 1859, and the story 
of that advance belongs in the main to the last century. But at the vari- 
ous observatories where solar research bulks largely in the programme, 
and more particularly at the great institution on Mount Wilson, which 
was indeed founded as a “solar” observatory, the accumulation of facts 
and the elucidation of their meaning has gone steadily on. The spectro- 
heliograph, which in the nineties of last century was in its infancy, 
has revealed to Hale, Deslandres and others the various layers of the 
solar atmosphere and has indicated the velocities of the ascending and 
descending currents. So much indeed has been discovered by means 
of this remarkable instrument that it is now possible to speak as Des- 
landres has done of the “progressive revelation of the entire at- 
mosphere of the Sun.” WHale’s work on sun-spots, too, has shown 
the inadequacy of the older sun-spot hypothesis, and has pointed to 
their true nature; they are essentially vortices. Perhaps the most sig- 
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nificant of all Hale’s discoveries has been that of magnetic fields in 
sun-spots, which throws a flood of light on the connection between 
spots and prominences and terrestrial magnetism. 


2. It is in stellar astronomy, however, that the rate of advance has 
been most phenomenal. 

(1) The first outstanding discovery of the century in this field was 
announced almost casually in 1904 at the St. Louis Congress. Before 
that year, it was generally held that the proper motions of the stars 
were at random. But the late Professor Kapteyn of Groningen had 
been working for years at the problems of statistical astronomy, and 
by the time of the St. Louis congress he was able to announce his dis- 
covery that the proper motions of the brighter stars in the Bradley- 
Auwers catalogue showed a strong preference for two opposite direc- 
tions in the galactic plane. He interpreted this result as meaning that 
the stars—or at all events the nearer and brighter stars—are to be 
divided into two streams moving in opposite directions. At first Kap- 
teyn’s discovery did not attract the attention it deserved; for as Mr 
Hinks has paradoxically said—‘To announce a great discovery to a 
scientific congress may render it inaccessible for a long time after- 
wards.” But the discovery was soon brought to the test by two dis- 
tinguished English astronomers, Professor Eddington and Sir F. W. 
Dyson, who independently carried out similar investigations on stars 
in different catalogues, and the results were wholly confirmatory. The 
observed fact of star-streaming is fundamental to any dynamical 
theory of the stellar system. 

(ii) Searcely less significant was the second great discovery in 
stellar astronomy, announced in 1910. Just as the first resulted from 
the statistical study of proper motions, so the second was reached 
through the statistical study of radial motions. It had been, of course, 
foreshadowed by earlier investigations. As far back as 1892, Monck, 
the Irish amateur astronomer, pointed out that on the average, stars 
of Secchi’s second type had larger proper motions than those of the 
first. And in 1903 Professors Frost and Adams drew attention to the 
small radial velocities of the so-called “Orion” stars. But it was not 
until 1910 that Kapteyn and Campbell pointed out independently that 
the stars of late spectral type—the Harvard classes F, G, K, and M— 
moved with higher radial velocities on the average than the stars of 
the early types, O, B, and A. It is true that astronomers no longer 
subscribe to the view then current that the Harvard sequence repre- 
sents the order of stellar evolution. The first interpretation, that the 
stellar velocities increased with age, has proved to be inaccurate. The 
generalisation of increasing velocity with advancing type has been 
swallowed up in a still wider generalisation—that stellar velocity in- 
creases with diminishing absolute magnitude and probable therefore 
with mass. On the average therefore we may say that the interpreta- 
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tion of the discovery of Kapteyn and Campbell is that the less massive 
stars move with the greater velocities. 

(iii) The third great achievement of the century has been the 
recognition of the fact that the stars fall into two classes—the “giants” 
and the “dwarfs,” and the resulting discovery of what appears to be 
the true path of stellar evolution. Twenty years ago, it was almost an 
article of faith among astronomers that Vogel’s classification, ampli- 
fied into the Harvard sequence, represented the order of development. 
It was not till 1905 that Hertzsprung of Potsdam pointed out that the 
stars apparently fell into two classes, large diffuse stars and compara- 
tively small stars of greater density. These classes Hertzsprung desig- 
nated as “giants” and “dwarfs.” Later on, as a result of his parallax 
work, Professor H. N. Russell of Princeton made the same discovery, 
and in December 1913 he wrote—‘There are two great classes of stars 
—the one of great brightness averaging perhaps a hundred times as 
bright as the Sun, and varying little in brightness from one class of 
spectrum to another; the other of smaller brightness, which falls off 
rapidly with increasing redness.” This generalisation led Professor 
Russell to put forward his well-known theory of stellar evolution, now 
accepted by the overwhelming majority of astronomers, according to 
which “the order of increasing density is the order of advancing evo- 
lution.” The sequence of evolution is thus seen to begin and end with 
the red stars of class M; and the stars of classes B and O, which occu- 
py the middle place, may be described as suns in their meridian glory. 

This far-reaching theory has been confirmed by many independent 
lines of investigation, theoretical and observational alike. The mathe- 
maticai work of Eddington on stellar radiation has shown that during 
the giant stage a star, though increasing in temperature and decreas- 
ing in volume is constant in radiation; while after the meridian of 
stellar life is passed, radiation diminishes as well as temperature and 
volume. The investigations of Dr. Adams on absolute magnitudes, of 
Dr. Shapley on star-clusters and other subsidiary contributions have 
abundantly confirmed the theory; while the measurement within the 
past two years of the diameters of Betelgeux, Antares and Arcturus by 
the interferometer method at Mount Wilson has removed the last 
lingering doubt as to the existence of giant stars, and has placed be- 
vond question the fact that the Sun belongs to an inferior order of 
stellar bodies—that even as the earth is but a dwarf planet, so the Sun 
is but a dwarf star. As if to round off and complete the new theory 
of evolution, new facts concerning the nebulae have come to light. To 
Professor Max Wolf belongs the honour of first discovering the dark 
nebulae ; to Professor Barnard of first cataloguing these obscure spots 
in the sky and of drawing attention to their significance; and to Pro- 
fessor Russell of showing that these dark nebulae are the nebulae pure 
and simple, from which the giant stars have sprung, and that the bright 
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diffuse nebulae are perhaps, generally speaking, particular cases of 
the dark. 

(iv) Twenty years ago, the distances of only a comparatively small 
number of stars were known with any approach to accuracy. In New- 
comb’s list of stellar parallaxes appended to his volume on The Stars, 
published in 1901, only fifty-eight were set down as reasonably reliable. 
Since the century opened, however, the rate of progress has been ex- 
ceptionally remarkable. In 1915 Sir F. W. Dyson estimated that the 
distances of 200 stars could be pronounced as tolerably accurate, and 
in the intervening eight years many hundreds of parallaxes have been 
measured. The chief credit for this advance belongs to the great 
American observatories, and the result is that about 1400 parallaxes 
are known by the trigonometrical method alone. Even more signifi- 
cant have been the new methods which have been devised. In 1916 
Dr. W. S. Adams, of Mount Wilson outlined the spectroscopic method. 
In conjunction with Dr. Kohlschutter, a German astronomer who was 
engaged for some years as assistant at Mount Wilson, Adams 
detected a relationship between the brightness of stars and the 
intensities of certain lines in their spectra. Thus the absolute magni- 
tude of a star may be determined and its distance deduced. “In five 
vears,” says Professor Hale in his latest report, “2000 stellar parallaxes 
have been determined at Mount Wilson by this beautiful process, 
which has been applied by the 100-inch reflector to stars as faint as 
the seventh magnitude and could be pushed to much fainter objects. 
Thus, while the value of trigonometrical parallaxes is by no means 
diminished but rather increased by the introduction of the spectro- 
scopic method, the range of action and the rate of progress have been 
advanced in very high degree.” 

Other methods, too, have been devised and have led to remarkably 
successful results. Early in the century, Kapteyn indicated the possi- 
bility of ascertaining the mean parallaxes of groups or classes of stars; 
and within the last decade Dr. Russell and his pupil Dr. Shapley, now 
director of Harvard College Observatory, have determined the abso- 
lute magnitudes and therefore distances of nearly 100 eclipsing varia- 
bles and over 200 variables of the class known as Cepheids. As a result 
Dr. Shapley has been enabled to send out his sounding-line to the con- 
fines of the galactic system. 

(v) Weare all more or less familiar with the work of Dr. Harlow 
Shapley on star-clusters and the structure of the stellar universe. Per- 
haps, indeed, the investigations of Dr. Shapley are, among many won- 
derful advances, the best calculated to strike the imagination of the 
average man. In the fateful vear 1914, when the minds of men ran 
on very different questions from the construction of the heavens, this 
brilliant young American astronomer began in the seclusion of Mount 
Wilson his “Studies based upon the colours and magnitudes in stellar 
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clusters.” First of all he attacked the globular clusters lying outside 
of the Galaxy; next, the open clusters of the Milky Way; and these 
two types of objects he studied concurrently. His first estimate of 
the distance of the Hercules cluster—100,000 light-years—came upon 
the scientific world with a shock of surprise, inasmuch as it so far sur- 
passed current estimates of the distance of such objects. Later and 
more reliable measures resulted in a value for this particular cluster 
less than half that of the original—36,000 light-years—but even this 
revised figure was sufficiently impressive, especially as the Hercules 
cluster turned out to be one of the nearest. By 1919, as the result of 
several methods of measurement, Dr. Shapley had succeeded in meas- 
uring the distances of 86 of these globular clusters or “cosmic units” 
as he designates them, which turned out to be, not independent stellar 
universes, but certainly dependent sub-systems, and using the word 
in a slightly different sense from the accepted sense, “island universes.” 
The nearest, Omega Centauri, is 20,000 light-years away; the most 
distant, N. G. C. 7006, 220,000 light-years. 

More astonishing still were Dr. Shapley’s conclusions as to the ex- 
tent of the galactic system itself. In April 1917 he detected blue stars 
in the open cluster Messier 11, obviously giants in luminosity, whose 
minimum distance turned out to be 15,000 light-years. This inter- 
stellar distance is actually greater than the older estimates of the 
diameter of the Universe; but Shapley has shown conclusively that 
former astronomers, with the exception of Dr. Gould, because of the 
slenderness of their data, confused the universe with the local star- 
group. The stellar universe is not a system, but a system of systems, 
or a cluster of clusters, and Dr. Shapley’s researches indicate that the 
centre of gravity of this stellar universe is in the constellation Sagittar- 
ius among the dense star-clouds of that region, 60,000 light-years from 
the Sun. 

“The phenomenon of the Milky Way is largely an optical one. Al- 
though the existence of local and very extensive condensations of 
Milky Way stars is not denied, the conception of a narrow encircling 
ring is abandoned.” ‘A thin central stratum of the galactic segment 
contains every star that has been seen or has been photographed for 
our catalogues. This stratum of stars apparently deviates less than 
two thousand light-years from the galactic plane.” In other words, 
the Sidereal universe is a flattened disc, about 4000 light-years in 
thickness and about 300,000 in diameter, while grouped around it are 
the dependent sub-systems, the globular clusters. “The galactic sys- 
tem is more than a hundred thousand times as large as we formerly 
believed it to be.” These conclusions have been contested hotly by 
Dr. Curtis, but in the controversy which the two astronomers have 
waged, the honours certainly lie with Dr. Shapley, whose conclusions 
gain weight and confirmation daily. 

Time forbids discussion of the century’s progress in the study of 
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variable and temporary stars, of double stars and their evolution, and 
of the spiral nebulae and also the discussion of the present position of 
the Laplacian nebular hypothesis, or the bearing of Einstein's theory 
on ultimate astronomical questions. But under the foregoing heads, | 
have attempted to show that this twentieth century in which we live 
is the golden age of astronomical progress, and if as seems likely this 
rate of progress is maintained, most of us may hope to see the bound- 
aries of knowledge still more extended, and many mysteries give up 
their secret to the dauntless spirit of human enquiry. 





ASTRONOMY IN JAPAN. 


By ISSEI YAMAMOTO. 


It may be of some interest to you if I write a few lines about astron- 
omy in Japan, which is very strangely unknown to this country and 
perhaps also to Europe. Japan has a pretty long history in astronomy 
as well as in its national affairs. But, up to about half a century ago, 
the main tendency of it was to follow the Chinese example, although 
in later years some original developments in theory and practise were 
made by free scholars. In the beginning of the Meiji era, the naval 
and educational authorities made some modern preparations for the 
science, from whtich sprang the establishment of the Tokyo Observa- 
tory, as an attached institute of the Tokyo Imperial University, about 
forty years ago. In 1899 the Mizusawa Latitude Observatory was 
opened as an international research station in cooperation with other 
foreign ones. About ten years ago, an astronomical department was 
started in Kyoto Imperial University. These three are the recognized 
observatories in the present Japan. There are several colleges which 
have some kinds of instruments; but they are all for educational pur- 
poses, so to speak, and no steps in observation have been undertaken 
by them. Let me here give simple descriptions of the three observator- 
ies as far as known to me at the present moment. 

ToKYO ORSERVATORY 
Coérdinates: Altitude = 30m? Long. 9" 18™ 58873 Lat. = + 35° 39’ 1775 
Personnel: Prof. S. Hirayama (director), Prof. K. Hirayama, Prof. K. Sotomé, 
Asst. Prof. T. Matukuma, Dr. M. Hashimoto, Dr. K. Kudara, Dr. S. Kanda, 
several assistants. 
Instruments: Gautier 8-inch Meridian Circl 
Merz 8-inch Refractor, 
Merz (?) 6%-inch Refractor, 
Repsold 5%-inch Transit Circle 
Remarks: “Annales de l’Observatoires Astronomique de Tokyo” are published 
irregularly, containing results of scientific investigations by the staff. Some 
works are published in the “Memoirs of College of Science, Tokyo Imperial 


University.” National calendars are computed and published annually by 


the staff 
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Kyoro UNIversITY OBSERVATORY. 
Coordinates: Altitude = 55m. Long. = — 9" 03™ 06870. Lat. = + 35° 01’ 3771. 
Personnel: Prof. S. Shinjo (Acting Director), Asst. Prof. I. Yamamoto, Asst. 
Prof. Y. Ueta, Lecturer Mr. Yamasaki, Assistants Mr. K. Nakamura and 
others. ; 
Instruments: Sartorius 7-inch Refractor, 
Brashear 10-inch Reflector, 
Steinheil 8-inch Heliographic Mirror. 
Kemarks:. Results of investigations by the staff are generally published in “Mem- 
oirs of College of Science, Kyoto Imperial University.” 
Mizusawa LATITUDE OBSERVATORY. 
Coordinates: Altitude = 62m. Long. = — 9" 24™ 30875. Lat. = + 39° 08’ 0376. 
Personnel: Prof. H. Kimura (Director), Dr. S. Kawasaki, Dr. T. Ikeda, and 
several computers. 
Instrument: Wanschaff 4-inch Zenith Telescope. 
Remarks: Meteorological observations are also made, the results of which are 
published annually. 

Besides the above, several private observatories are being main- 
tained by native and foreign amateurs in different localities. 

Up to the beginning of the present century, astronomical interests 
were not very popular in the country, although a few kinds of books 
were published in plain terms. Books of Lockver and Newcomb were 
translated, however. In 1907 the Astronomical Society of Japan was 
founded by Professor K. Terao (then Director of Tokyo Observa- 
tory), the members of which number now about 600. “The Astro- 
nomical Herald” is its organ and is published monthly, containing usu- 
ally technical articles. This movement was the first step toward the 
popularisation of the science. The appearance of Halley’s comet im- 
pressed a new interest upon the general population, of course. At 
the end of 1920, I founded the new Society of Astronomical Friends 
at Tokyo, the membership increasing very rapidly up to about 1200 
today. At this time an organ “The Heavens” is published every month, 
as well as occasional “Bulletins” of its Observing Section. Lately 
many popular books have been written, some of them running through 
several editions. Today the popularisation of astronomy is making 
great strides. Turner’s “Voyage in Space” was recently translated, and 
many like attempts are in progress. Three or four-inch instruments 
have been imported in many cases. Some attempts at local manufac- 
ture are being tried out now. 

The above is a brief note on Japanese astronomy of today. It seems 
to me certain that further progress will be seen in the near future, 
both in professional and amateur lines. But our country is situated 
pretty far away from both America and Europe, which are chief cen- 
ters of our cosmopolitan science. Differences of seven and eight hours 
in terrestrial longitude from both continents make Japan very import- 
ant for continuous watching of the ever changing sky. I think the 
connections of serial observations of stars from Europe to America are 
well established by dense distribution of observatories on both sides. 
But that is not the case from America to Europe. There is a gap of 
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hours in which no observers can see the stars, except in oriental coun- 
tries. Japan lies just in the midway, so that we are responsible for 
this kind of connection of sky-watching. 


THE METEORIC PROCESSION OF FEBRUARY 9, 1915. 


By WILLIAM H. PICKERING. 


Part III. 


In our last paper it was shown that the meteoric procession was ob- 
served from the steamer Newlands, in latitude 3° 20’, longitude 
32° 30’ W, at a distance of 4353 miles from the Ontario Station, at 
14" 37".5 G. M. T. The procession passed the Ontario Station at 14" 
05™.5. From this we deduced, if apparent time was employed, that 
this distance was traversed by the iron meteor in 28" at a mean speed 
of 2.59 miles per second, and that the head of the procession of mete- 
ors required 32™ to reach the Newlands. Its mean speed would there- 
fore be only 2.27 miles per second. This seemed unlikely. We also 
saw that the meteors were observed from the steamer Bellusia, in 
latitude + 16° 39’, longitude 50° 15’ W. In the original reference it 
is stated that a formal report was drawn up, and signed by the captain 
and one of the other officers of that ship, and forwarded to the Hydro- 
graphic Office in New York. I therefore wrote Professor Marvin of 
the Weather Bureau to inquire if a copy of this report could be 
secured. He replied that the Hydrographic Office reported that no 
such paper had been received, but that an examination of several 
hundred reports from different vessels covering the date in question 
had been made and had shown that the meteors had been seen from 
three of them. The descriptions given in these reports are so interest- 
ing that I will quote them here. 

British Steamship “Tennyson.” About 9" 50™ observed myriads of 
stars, large and small, passing from North to South, mostly reddish 
in colour and travelling in long line like meteoric showers. The 
illumination lasted about a minute and a half. 

British Steamship “Custodian.” At 10" 00™ observed what appeared 
to be a small burning cloud bearing W. by N., out of which burst 
several pieces of fiery matter travelling ri 
the S. E. 

Spanish Steamship “Manuel Calvo.” At 11 p. M. (approximation) 
phenomenon rapturous atmospherical of stars to walk off, W constella- 
tion Orion towards Sur slowly, like only procession or suite, excepcion- 
ally clear. 


eht across the heavens to 


The Tennyson was almost directly under the track, lying but 11 











444 The Meteoric Procession of February 9, 1913 





miles to the northeast of it. The other ships were also to the north- 
east, the Custodian at a distance of 186 miles, and the Calvo at a 
distance of 235. The officer of the last named, it will be noticed, is 
one of the very few observers who reported the direction of the 
meteors in the sky. His statement may be translated as follows: “The 
meteors appeared in the region lying to the west of Orion, and were 
moving slowly towards the south.” This statement gives a correct 
description of the course of the meteors as seen from the location of 
his vessel. We thus have reports of the meteors from five different 
steamships. 

When it came to an examination of the times recorded, however, 
it appeared that they were quite irreconcilable. The report from the 
Newlands appears to have been carefully made, the Local Time is 
given to minutes, and is followed by the letters A. T. S., which would 
appear to imply that Apparent Time of the ship was used. This last 
statement is most important, since some ships use Mean and some 
Apparent Time, and the difference in February amounted to 14.5 
minutes. Nevertheless if Apparent Time was really used it was cer- 
tainly wrong, as it gives an impossible speed for the meteors. Since 
the meteors kept at a nearly uniform height for a distance of over 60°, 
their mean speed must necessarily have been about 5 miles per second. 
Anything much higher or much lower, such as 4 or 6 miles is certainly 
incorrect. On the other hand if the Newlands used Mean Time, and 
the interval elapsed since the meteors left Canada was 17.5 minutes, 
then the speed comes out 4.1 miles per second for the stony meteors. 
For the iron meteors, making the assumptions adopted in our last 
paper, the interval is 13.5 minutes, and the speed 5.4 miles. It is of 
course possible that only the iron meteors survived the long journey. 
An interval of 14.5 minutes gives a mean speed of just 5.00 miles. 
The theoretical speed for a satellite moving in a circular orbit 35 miles 
above the surface of the earth is 4.89 miles per second. 

Tabulating the results for the five vessels, we find by Table I that 
the first three lines give the name of the ship and its latitude and 
longitude. The next line gives the distance in miles from the Ontario 
station to that portion of the meteor track which lay nearest to the 
ship. The next gives the recorded time and then the correction for the 
longitude to reduce to Greenwich. The last line gives the observed 
Greenwich Mean Time of the passage of the meteors, making no al- 
lowance for Apparent Time. The time of the appearance as given by 
the first four ships appears to be hopelessly inaccurate although for the 
Custodian and Bellusia their statements can be materially improved 
by adding 14.5 minutes, on the assumption that they used Apparent 
Time. It probably never occured to any of their officers that such an 
observation could be of any astronomical value. 
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TABLE I. 


TiME OBSERVATIONS. 

Ship Tennyson M. Calvo Custodian Bellusia Newlands 
Latitude +36° 15’ +34° 30’ +31° 51’ 1-16° 39° — 3° 2’ 
Longitude 68° 10° 60° 21’ 58° 30 50° 15’ 32° 3’ 
Distance 787 1188 1391 2542 4353 
Time Recorded > so" ir oe 10" 00 10" 30" iz” is” 
Longitude 4 32.7 4 01.4 3 54.0 3 21.0 2 10.0 
G. M. T. 14 22.7 15 01.4 13 54.0 13 51.0 14 23.0 


If we had had a single trustworthy observation from the 20,000,000 
people who might have observed the meteors in our eastern states, 
and had had one from the island of Bermuda, we should have been in 
a position not only to compute the velocity, but also the size of the 
meteors with some accuracy. As it is, it is only possible to say that 
they must have been travelling at a speed of about 5 miles per second, 
and have been at least several feet in diameter. It will be recalled that 
in our first paper we estimated the diameter of the iron meteors at 28 
inches. 

Looking at this question now from another point of view, we may 
consider that any meteor that enters our atmosphere and passes within 
50 miles of the earth’s surface will be captured, and thus become a 
meteorite. Let us pass a plane through the earth’s centre and per- 
pendicular to the track of a number of meteors, then to every 40 
meteors striking the earth directly, one will enter the atmosphere and 
strike the plane within 50 miles of the earth’s surface. Schreibers 
estimates that 700 meteors reach the surface of the earth every year, 
of which perhaps 3 will be found. Reichenbach places the number at 
3000 to 4000. These must all be comparatively slowly moving bodies, 
like those of the Canadian procession, since the cometary meteors are 
with a few exceptions burned up in the upper regions of our at- 
mosphere. 

Taking even the lower estimate as correct, there must be some 20 
meteors every year passing tangent to the earth’s surface, and moving 
at a proper speed to duplicate more or less the Canadian shower. Half 
of these would pass in the day time, but instead of there being ten a 
year, or a thousand a century, many of which would certainly be 
observed, the Canadian procession, considering its brightness and 
length of path, is absolutely unique in modern times. No other meteor 
has been traced one quarter as far, and luminous processions are ex- 
tremely rare. It is therefore clear that the individuals composing it 
must have been of exceptional size. A procession of 3-foot meteors 
does not by any means seem impossible, especially since during the 
latter half of their course they must have been continually reduced in 
size, and by the time that they fell into the sea have been no larger 
than some of those exhibited at the present day in our collections. 

Three observers in Ontario estimated the brightness of the brighter 
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and leading meteors in terms of the planet Venus. Their average dis- 
tance from the course was 120 miles. One made the meteors slightly 
brighter, another equal to Venus, and the third a little fainter. A 
fourth observer estimated their apparent diameter at 2’, which might 
mean about the same thing. The brighter meteors that immediately 
followed them according to four observers, at a mean distance of 70 
miles, were as bright as bright stars, the meteors that followed these 
gradually faded out to invisibility. 

Let us now see what was the cross section of the meteor stream 
when it passed over Canada. Two observers in Toronto, at a horizon- 
tal distance of 35 miles estimated its width at 4°. Another observer 
at Aylmer, distance 60 miles, estimated it at 10°, while one at Warsaw. 
distance 115 miles, stated that it was 10° or less. In Figure 1 let W 4 
represent a plane tangent to the earth’s surface at T, and let WV, T, O, 
and 4 represent the towns of Warsaw, Toronto, the meteor track, and 


P 








Figure 1. 


Aylmer respectively, the first and last being slightly below the plane 
as shown, to allow for the curvature of the earth’s surface. We will 
lay off T P approximately parallel to the earth’s axis, though not ex- 
actly in the plane of the paper, and WM O to represent the height of the 
leading and brightest meteor. This we have assumed to be the lowest, 
since meteors higher up would be less heated. Drawing lines from M/ 
to the points W, 7, and A, and laying off angles from these points of 
10°, 4°, and 10° respectively, we find that the angle 10° from Warsaw 
appears to be too large. If we made it 4° instead, we shall find a 
dotted area enclosed by the lines from all these stations, which should 
represent a section through the stream containing most of the meteors 
low enough in Ontario to be rendered luminous at a speed of 5.0 miles 
per second. The dotted line shows that the central plane of this area 
was in general perpendicular to the earth’s axis. ; 

None but the highest flying stony meteors were likely to have 
reached the Newlands, and these would have been faint in Canada. 
The brilliant ones which formed the head of the procession there, must 
have fallen in fragments along their course over Canada and the 
United States, and it seems a little odd that none of the pieces were 
found. It is probable that in the earlier part of their course only small 
pieces reached the ground. The larger ones now lie forever buried at 
the bottom of the Atlantic. 
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We are now prepared to discuss the deflection of the meteors from 
the path of a great circle, due to the westerly wind, caused by the 
rotation of the earth on its axis. We will consider merely the extreme 
case of the meteor being acted on transversely by the full force of the 
equatorial wind during the whole time of its passage from Ontario to 
the Newlands, or during 900 seconds. We shall assume the velocity 
of this wind to be 1000 miles per hour, or 1467 feet per second. Its 
effect will be proportional to the surface, and inversely as the volume, 
or finally, inversely as the diameter. The pressure RK expressed in 
pounds equals 0.00,020,9 x r? v* / 2048, when r is the radius in feet, 
v the velocity in feet per second, and 2048 a constant to reduce the 
pressure at sea level to that at a height of 35 miles. We thus find that 
the pressure exerted on a 3-foot meteor would be 1.55 lbs. The mass 
in pounds m of a stony metéor is equal to 916 r*. By the ordinary law 
of accelerated motion, the displacement /, expressed in miles, equals 
> R/2X 5280 m, whence the maximum displacement from the path 
a great circle for a meteor of this size will be only 1.24 miles. 


o 
Ss 


t 
of 
Since the display lasted at least 300 seconds when seen in Canada, 
the procession must have been about 1500 miles in length, and as it was 
divided into six to ten groups, these groups must have been 150 to 250 
miles apart. It seems plausible that each group may have consisted of 
a single meteor before entering our atmosphere, so that we had in 
consequence a line of these bodies at that time following one another 
in their course around the sun. Many people were able to watch a 
single meteor for from 30 to 40 seconds,—the observer at Hespeler said 
85. This was corroborated by the observer at Rydal Bank. At a speed 
of 5 miles per second this would carry the meteor 425 miles, and this 
figure is confirmed by the statement made at the beginning of our 
second paper, that the meteors were visible throughout a band of 
country 450 miles in width. If the incandescent material brushed off 
the meteors moved very slowly through the atmosphere, in order to 
furnish a tail 15 to 20 miles in length, such as we found in our second 
paper, it would have to remain visible for from 3 to 4 seconds. If it 
moved faster, it would need to be visible somewhat longer. The tails 
were sometimes seen to break into 3 or 4 parts, doubtless due to an 
intermittent action in the brushing off of the surface. 

The descriptions by different observers in Canada, even when they 
saw the meteors in the same portion of their course, differ as we have 
seen considerably among themselves. In general however they agree 
that the colour of the leaders was reddish yellow, while that of the 
fainter followers was red. Those which had tails resembled rockets, 
and were mistaken for rockets at first by some. Some said they all had 


tails. Some did not notice the tails at all, or said that only two or 


three possessed them. The leader or group of leaders was surrounded 
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by a bright glow as large or larger than the full moon. Several ob- 
servers, like the one at Appin, saw it throw out balls of fire like a 
rocket, others saw it explode and break in pieces, some watching at the 
same time saw nothing of the sort. Some of the smaller meteors as seen 
by two observers in Toronto had a quivering or wavy motion. But the 
feature of all others that seemed most to impress nearly all the observ- 
ers was the slowness and stateliness of the motion of the whole pro- 
cession as it glided across the sky. Whether it was more impressive 
when close at hand in Ontario, or at a distance of over sixty miles in 
}ermuda, where the meteors were hotter and brighter, we cannot of 
course determine from the accounts, but it must have been a wonderful 
sight when it crossed the New Jersey coast, and made its way out to 
sea across the Atlantic. 

We learn from the Weather Bureau that while it was partially 
cloudy in western New York, Pennsylvania, and in Maryland at eight 
o'clock on the evening of February 9, the sky was practically clear in 
all other regions where the meteors were visible. Therefore many 
people must have had the pleasure of seeing them, even if no descrip- 
tion of any value was obtained from America. 

Although doubtless very unusual, it seems that these phenomena 
are not unique. It appears that at Khairpur, India, at 5 a. M. on 
September 23, 1873, a meteoric fall occurred, which was ushered in 
by a cluster of meteors coming also from the west. Each meteor ex- 
ceeded a first magnitude star in brightness, and they were furnished 
with tails from 3° to 5° in length. The observer’s first thought was 
that he was watching a rocket. The motion was not rapid but steady. 
The larger fragments were followed by innumerable smaller ones, and 
the former were enclosed in a brilliant sheath of fiery red. The train 
continued visible for three-quarters of an hour after the meteors had 
passed, and the disappearance of the meteors, which gradually faded 
out of sight, was followed by a loud report like thunder. A number 
of stones fell, of which the largest found weighed only 10 pounds. 
(Meteorites, Farrington p. 9.) 

Going back in the centuries to the year 1029, we find that at Cairo 
“in the month Redjeb (i. e. August) many stars passed, with a great 
noise, and a brilliant light.” (Chambers’ Astronomy 1889, 616.) This 
statement clearly cannot have referred to the ordinary August meteors 
which never reach a sufficiently low level in our atmosphere to make 
any sound. Moreover, it is likely that in 900 years their node would 
have so shifted, that at that time the shower would not have occurred 
in the month of August. We should like very much to know more 
about this remarkable procession, for such it undoubtedly was, at what 
hour of the night it passed, and in what direction it was travelling. 
All records however are now hopelessly lost, and we can only say that 
fortunately the account is a little more complete, than that given by 
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our own people of the procession that crossed our eastern states in 
1913. The fault however of course lay not with the public, but with 
our professional astronomers, who failed to appreciate the importance 
of the phenomenon, and who therefore, unlike our Canadian friends, 
failed to collect and publish all the available private records that had 
been made. It is possible that a search through the files of old news- 
papers in the great public libraries of New York, Philadelphia, Boston, 
Buffalo, and possibly some other cities might unearth some data that 
would be of value in this connection, and that should be made acces- 
sible to those to whom it would be of interest. Such an exhibition 
could never have occurred unnoted in Europe, but it is clear that other 
similar ones may well have passed undescribed and unnoticed in our 
own country. 

In our next, and final article we shall discuss the orbit in which the 
meteors were moving prior to their encounter with our planet, and also 
the general data applying to the capture of meteoric satellites. 


Mandeville, Jamaica, B. W. I. 
January 25, 1923. 





DAY AND NIGHT ON THE MOON. 
Text Book Confusion. 


By CHARLES CLAYTON WYLIE. 


The excellent Treatise on Astronomy by Elias Loomis (1868) has 
on page-125 the following statement on the length of the lunar day: 
“Lunar day.—The rotation of the moon upon its axis, being equal to 
that of its revolution in its orbit, is 2714 days. The intervals of light 
and darkness to the inhabitants of the moon, if there were any, would 
be altogether different from those upon the earth. There would be 
about 328 hours of continued light, alternating with 328 hours of con- 
tinued darkness.” This is an error, as the mean solar day is equal in 
length to the synodical month, not the sidereal. 

The error is repeated by the late Professor Charles A. Young, whose 
text books have been extensively used for more than thirty years. The 
following quotations are from the 1912 revision of his Manual of As- 
tronomy : 

Page 176: “The moon rotates on its axis once a sidereal month, 
in exactly the same time as that occupied by its revolution around the 
earth; its day and night, therefore, the interval between sunrise and 
sunset, are each nearly a fortnight in length, ...... - 

Page 179: “If the moon were ever plastic, the earth’s attraction 
must necessarily have been to produce a huge tidal bulge upon her 
surface, and the effect would have been ultimately to force an agree- 
ment between the lunar day and the sidereal month.” This quotation 
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appears with little change on page 168 of Young's General Astronomy 
(1898 revision), which reads “If the moon were ever plastic the earth’s 
attraction must necessarily have produced a tidal ‘bulge’ upon her 
surface, and the effect would ultimately be to force an agreement be- 
tween the lunar day and the sidereal month.” 

Incidentally it might be mentioned that a misprint on page 206 of 
Moulton’s /ntroduction to Astronomy (1916 revision) gives the length 
of the lunar day as 28.5 times that of the earth. A correct statement 
appears on page 200. The typographical error on page 206 would be 
more obvious if in the succeeding sentences “more than 14” and “14” 
were changed to “nearly 15”, as the Newcomb-Engelmann “fast 15 
unserer Tage lang.”” Perhaps Loomis and Young are at least partially 
responsible for the appearance of the term “fourteen days” in so many 
American texts. 

An error in the discussion of the moon’s rotation has recently been 
corrected in another text book, and the new edition of Young’s Manual 
of Astronomy will be corrected; but books giving an erroneous or con- 
fused treatment are now so widespread that the publication of this 
note seems justified. 

In conclusion, we might mention that the use by some authors of the 
terms “moon day”, and “lunar day”, for the average interval between 
two successive transits of the moon across an observer’s meridian, 
that is 24" 50™.51, also tends to confuse students. 

University of Illinois Observatory, 

1923, May 26. 





AN ARGUMENT ON THE ORIGIN OF THE LUNAR 
CRATERS. 


By RICHARD BARRINGER. 


In most modern textbooks, pamphlets, essays, etc., on astronomy the 
origin of the Lunar Craters is generally stated to be either volcanic 
or meteoric. In the following article I have attempted to show that 
the evidence is in favor of the meteoric as against the volcanic theory. 

Upon closely observing the moon one may notice the following con- 
figurations. First: The great plains or, as they are commonly called, 
seas. Of these the most clearly outlined is that of Mare Crisium. 
Also Mare Tranquilitatis, Mare Serenitatis and the northern boundary 
of Mare Imbrium. It will be noticed that all of these so-called seas 
have a generally circular form, as in fact do all conspicuous lunar 
objects. Also these seas, and the others to a less degree, all have 
sharp edges ; that is to say, they are flat bottomed craters of large area. 
Second: The very numerous so-called craters. Broadly speaking they 
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are all depressions either cup-shaped or flat bottomed. The edge of 
each of these craters consists of a ring of mountains, or more accurate- 
ly speaking, of a circular mountain range raised considerably above 
the surrounding surface. The cup shaped cavities as a rule have a 
smooth interior. Some of the larger ones, however, show a nipple 
prominence at the bottom of the cup into which it rises, as the dent in 
the bottom of a wine bottle rises into the interior. In the craters which 
have flat bottoms the nipple sometimes appears in the form of a single 
cone, or two or three points or cones close together, which project 
above the level of the flat bottom of the cup. 

Starting with these fundamental shapes a great variety of combina- 
tions may be observed, for example, these rings commonly known as 
the cavities or craters on the moon, may be superimposed upon each 
other, two or three of the same size being so related that only one is 
perfect while of the other two less than half projects. Again a small 
cavity is found on the edge of a large one, in the center of the moun- 
tain wall which surrounds it, and also small craters may be found 
on the floor of a larger one. 

The cup-shaped cavities which occur on the lunar surface, whether 
large or small, whether with or without the nipple-shaped prominence 
at the bottom, are always conspicuously and strikingly circular. There 
is hardly a single deviation from this rule to be observed. These 
craters are commonly ascribed to volcanic action. To this hypothesis 
the following objections suggest themselves : 

First: They are much too close together. Many parts of the moon’s 
surface being pitted by exceedingly numerous craters, as a mud puddle 
after a heavy rain. There is no evidence that there have ever been 
volcanic phenomena, on the earth or moon, that can compare to this. 

Second: The exact circular form of the so-called craters is unlike 
that of any terrestrial volcano, which is always more or less irregular. 

Third: The character of the outer wall is wholly different from 
that of terrestrial volcanoes, the mass of which consists either of pow- 
dery material, such as cinders, or a solidified fluid, such as lava or mud. 
When the former is ejected it builds a cone like an ant hill, the angle 
of the outside being the angle of friction of the material. There is 
no case in which any other result than this is produced by the deposi- 
tion of loose material. In the case of lava the result is somewhat dif- 
ferent. Here the matter poured out as a fluid has its cohesive power 
to guide it and it runs in the direction of least resistance, in other 
words, down hill, the result being that it either, as in the case of Mauna 
(Loa, runs for fifty or sixty miles following the irregular line of the val- 
ley, or as in the case of Vesuvius where the flow is much smaller, it 
pours irregularly down the side of the mountain and cools without go- 
ing far, a liquid mass whose black color causes it to stand out conspic- 
uously. 
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Now in all the hundreds of craters which exist on the moon, we 
should expect to find some similarity in appearance to the terrestrial 
volcano if the two formations were due to the same cause. As has 
been suggested, there would be observable some lava flows which had 
been poured out clearly visible from the earth. 


Again it has been suggested that the point or nipple which occurs 
in some lunar craters is the real volcano, and that the ring of moun- 
tains around the cone is produced by the falling debris projected by 
the cone. If this were so two things would follow: In the first place 
we should find a central cone in every lunar volcano. In the second 
place we should find that the floor of the volcano between the central 
cone and the outer ring of mountains, being untouched except that 
some of the matter ejected from the volcano may have fallen on it, 
would be either on a level with or higher than the surrounding surface. 
As a matter of fact it is always lower. 

Again as regards the superposition of craters. If a crater were 
formed by volcanic action in the extraordinary, and in fact on the 
volcanic theory impossible, shape in which they exist on the moon, and 
if a second crater was subsequently established nearby, and the two 
rings composed of matter which has been projected from the center 
and fallen to the surface again should cross, the later one being super- 
imposed upon the earlier, it would add its height to that of the earlier, 
at the points A and B in Fig. 1, but the later not obliterating the 
portion C of the earlier crater. Now as a matter of fact nothing of 
the sort occurs. When the two rings are superimposed upon each 
other one is perfect and the other is perfect outside of it, but inside of 
it there is no trace of the original ring, as shown in Fig. 2. 


A 


B 


Fig. 1. Fig. 2. 


Again take a ring on the roughest part of the moon’s surface. Take 
the thickest and highest part of its mountainous edge, and at that 
highest point, cleanly punched out with absolutely no reference either to 
the original cavity or to the adjacent mountains, may often be found a 
small crater, perhaps one-tenth or one-twentieth as large as the original 
one and wholly independent of it. It would seem that if the small and 
later formed crater had been formed by volcanic action, the force 
from under seeking an outlet would have taken the line of least re- 
sistance and forced its way up through the bottom of the crater at 
the foot of the mountain which forms its wall. 
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And lastly if these craters may be ascribed to volcanic action, why 
do not at least some of the many volcanic craters on the earth bear 
greater resemblance to the typical form of all the lunar craters? 

The Planetesimal theory of the origin of the solar system, the only 
one which today holds together, maintains that the planets were formed 
by the acquisition of mass by the original nuclei, due to impacts by 
small meteoric masses, which were exceedingly more numerous in the 
early life of the solar system than now, being all gathered up by the 
planets at this time. This beginning seems a favorable start upon 
which to base an argument in favor of the impact theory of lunar 
craters. 

Let us follow what we now think is the history of the moon. In the 
beginning it may be described as a small nucleus, acquiring mass by 
bombardments of meteoric masses, and having about the same sized 
orbit as the earth. It is now thought that it did not originate by a split 
of an earth-moon mass, the difference in mass, 1-81, being so great. It 
is known that giant stars often split into double, but in no case is the 
difference more than about 1-6. 

We will begin our history at the period when the moon was a satel- 
lite of the earth, and being very much smaller, already down to about 
the plasticity of clay. At this time large meteoric clusters would still 
be gravitating around the sun and also a great number of small ones. 

Let us consider the effect of an impact of a mass, say 100 miles in 
diameter, with the moon, the latter having overtaken it in its orbit. 
If it were traveling at high planetary speed, as it would not be in the 
above stated case, it would raise the temperature of the region of the 
moon where it struck to such a degree that it would become liquid and 
all trace of the impact would be lost, the effect being like a splash in 
water. 

The effect of an impact at low speed, as in the above case, would 
be similar to the impact of a mass upon soft mud, that is, the mud 
would surge back to a great extent, but would leave a low rim and 
a flat interior. Would not this account for the great plains? 

After many millions of years, when the moon had become quite 
dense, we may consider another and a smaller impact, all of the larger 
swarms having been gathered up by this time. Let us imagine a swarm 
having a diameter of about two miles colliding with the moon, at a 
low velocity, as did all that we now see, the high velocity impacts be- 
ing merely wiped out, as explained above. In this particular case let 
us say that the angle of collision was 45 or 50 degrees from the ver- 
tical. It may be proven by firing a rifle shot into a mud or clay bank 
that any collision up to this high angle will result in essentially the 
same circular crater as the vertical fall except in the following particu- 
lars: (1) The mass will be imbedded under the rim instead of the 
center, and (2) the rim under which the mass lies will be larger and 
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higher than the opposite side, thus showing in which direction the 
meteor came, a thing that may be readily observed on most of the 
luriar craters. Any meteors which did come in at a lower angle than 
this would produce slightly elongated craters, some of which may be 
observed. 

The central, nipple-like hill would, according to this theory, be 
formed by the back and upward surge of the material made plastic by 
the heat of the impact, the faster it was going the less hill would be 
formed, as the material would be more nearly liquid. 

This theory also explains the superimposition of craters, the later 
impact merely wiping out all trace of the part of the earlier ring which 
was in its path, resulting in a formation resembling Fig. 2. It also 
explains the small craters on a large one’s rim, as obviously a small 
meteor may hit there as well as on any other part of the lunar surface. 

The rays, features which are impossible to explain on the volcanic 
theory, are also readily explained by the meteoric, since they are 
probably composed of material minutely pulverized by the great force 
of the impact, and having a whitish color (as does all exceedingly 
finely crushed rock), which was thrown out of the crater and laid 
down in essentially straight lines, radiating from the center, not many 
feet in height, whose shadow would be invisible from the earth. 

To the meteoric theory the objection has been raised that if there 
were sO many craters on the moon, why should there be so few on the 
‘arth? To this objection the following’ answer seems to be sufficient. 

(1) The heavy protecting blanket of the air would retard and pre- 
vent from making a perfect crater all except the largest masses, while 
upon striking the moon they would find no opposition. 

(2) The sea covering two-thirds of the earth’s surface would 
naturally destroy evidence of two-thirds of the falls that penetrated 
the earth’s atmosphere. 

(3) If they did land and form a crater on the earth, the forces of 
erosion, winds, earthquakes, oxidation, etc., would have destroyed all 
evidence of the falls in ancient geological times. Doubtless in the 
early history of the earth there were many craters like those we see 
today on the moon’s surface. 

(4) The moon, being much smaller than the earth, would naturally 
cool much more quickly and would therefore be at the state of plas- 
ticity, at which impacts would begin to be recorded, much earlier than 
the earth,.while at the time the earth had reached this state almost all 
of the meteor swarms had been gathered up by the planets. 

2105 Walnut St., Philadelphia, Pa. 

January 29, 1923. 
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PARALLAXES OF THE SECOND-MAGNITUDE STARS. 
By KNUT LUNDMARK and WILLEM J. LUYTEN. 


1. Ina previous paper’ we have given the parallaxes of the first- 
magnitude stars, computed from spectral class and proper motion. 
Out of the 57 stars for which the apparent visual magnitude lies be- 
tween 1.51 and 2.50 there are reliable trigonometric parallaxes for 
only 19. It thus seems desirable to extend our computations to the 
stars of second magnitude. 


2. The methods employed need only be briefly referred to here as 
we have described them at length in papers previously published.* The 
necessary observational data are: the apparent magnitude, the total 
annual proper motion and the spectral class. Accurate knowledge of 
the last quantity is the most important. 

An empirical relationship has been established between the logarithm 
of the reduced proper motion , H =m + 5 + 5 log p, and the absolute 
magnitude M—m-+5-+ 5logz, for all different spectral classes. 
Trigonometrically measured parallaxes were exclusively used in the 
derivation of the constants for these relations. The mean absolute 
magnitude has also been derived from the measured parallaxes for 
each spectral subdivision of the Harvard Classification. Different ab- 
solute magnitudes were assigned to the giants according to the “sharp” 
or “fuzzy” line characteristics of the spectrum. 

Numerical data necessary to find the absolute magnitude from m, 
» and S have been published in the papers referred to above. In the 
present paper however, use has been made of unpublished results 
based on the largely increased material of trigonometric parallaxes 
now available. 


3. The results are collected in Table I, the first five columns of 


which need no further explanation. The sixth column contains 
H=m-+ 5+ 5 log p, the seventh column the estimated absolute mag- 


nitude. For visual double stars and spectroscopic binaries the abso- 
lute magnitude given has been derived from both components. The 
eighth column gives the resulting parallaxes, the ninth column the 
trigonometric values. For those stars for which the parallaxes were 
evidently of very small weight a question mark only has been entered ; 
a dash denotes that no trigonometric determination is at all available. 
The last five columns give in order: The parallaxes derived spectro- 
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scopically at Mt. Wilson and Harvard, those computed by means of 
van Rhijn’s latest formulae (Gron. Publ. No. 34, Tables 34-38), those 
given for the Class-B stars by Kapteyn and by Charlier and finally 
those computed from moving-cluster evidence. 


4. Statistical. Among the 57 second magnitude stars there are: 


2 stars of classes O to Oe 


14 BO BS 
16 B8& AS 
7 FO F8 
15 KO KS5 
3 Ma Mb 


The brightest absolute magnitude is that of y Vel. — 4".2; no dwarf 
of later type than F2 (8 Cas.) occurs. 


There are six stars with parallaxes exceeding 0”.050 whose absolute 
magnitudes are brighter than 1.0. Among the first- and zero-magni- 
tude stars there are five more stars of this kind, making a total of 
eleven. According to Kapteyn’s luminosity and density law we would 


expect 0.00392 « 15126 stars of this kind. 





The mean parallax of all stars is 0”.032, the mean parallax of stars 
of apparent magnitude 2.0 according to Groningen Publications No. 29 
Tables 37-42 is 0”.045. The discordance is rather large and may be due 
to the fact that here we have an exceptionally high number of very 
bright giants, and no dwarfs. The mean value of the 41 parallaxes 
computed by van Rhijn’s formulae is 0”.044 the mean of the cor- 
responding a is 0”.038. 


To examine the distribution of these stars we compute the mean 
values of Rsin B, or the mean distance from the galactic plane, and 
R cos 8, the mean distance in the plane. With a random distribution 
we should have RcosB = RsinB 7/2. We find RceosB = 49.5 
parsecs and R sin 8 = 13.1 parsecs with a ratio of 3.8 instead of 1.6, 
thus showing a marked concentration toward the galactic plane. 


H M r oT 7 T T T 
S,H trig. spec. v.Rh. K. Ch 
h m ‘ m M ” ” ” 

a@And. 003 +285 2.15 AO 38 O08 .054 ™ .069  .070 
B Cas. 04 +586 2.42 F2 61 25 .103 .070 .069  .110 
a Phe. 21 —42.8 2.44 KO 56 09 048 — 075 .074 
a Cas. 35 +56.0 2.47 KO 14 02 .035 .017 020 .018 
B Cet. 39 —18.5 2.24 KO 40 06  .047 5 042 = .045 
7 Cas. 51 460.2 225 Bop —04—26 0107 2? — 

BAnd. 104 +351 237 Ma 40 —0.2 031 .048 .042 .039 
a@U.Mi. 23 +888 212 F8p 0.3 —2.3 .013 ? 010 =.017 
y And. 58 +418 2.28 KO 15—08 .024 011 .022 020 


T 
m.cl 





Knut Lundmark and Willem J. Luyten 
H .M 7 OT T cs 
S,H ig s v.E 
M ” 
K2 4.1 0.5 046 .040 058 # .045 
BS —3.1—18 .015 .027 O11 
F5 —0.1—1.9 .017 .009 023 015 
B2 —18 —27 .013 ? 
B8 3.1 04 .054 .012 073 
BO —45 —37 .0057 ? 
BO —68 —38 0076 ? 
BO —29 —3.3 OO85 ? 
no ~j9 —35 0069 ? 
AO 0.4—09 .025 .034 .055 .027 
Bl —3.8 —3.5 .0079 .010 
AO 1.0 —0.1 040 .051 .063 .032 
Bl —7.7 —3.8 .0083 ? : 
F8p —4.5 —2.5 .012 . 010 .007 
5p —26—3.2 .0077 ? . 
AO 35 0.1 041 .074 .066 071 
Od 0.1 —2.6 .010 ees 
Oap —3.9 —42 .0052 — - 
KO —08 —09  .030 — 014 
AO 19 0.2 .043 043 
K5 0.7—18 .016 012 
AO RY 0.6 .059 .074 
ro —§7 —2} 013 . 011 
K2 —0.1 —0.6 .028 - 038 .014 
KO 5.3 0.4 036 .012 .026 060 
AO 22 03 38 ? 054 036 
KO 27 0.4 .049 ? 047 032 
A2 58 18 .081 .114 079 = .130 
Mb 3.8 —0.3 042 — — 044 
AO 3.9 09  .050 ‘ 063 
AO 2.0 0.2 .051 ? 069 .058 
A2p 3.0 O01 .0385 036 .054 .040 
B3 23—0.7 .030 ? 
KO 67 1.1  .059 z 058 .114 
K5 0.4—1.4 = .019 ? 046 =.014 
AO 3.3 0.6 046 =.060 052 052 
K2 0.6 —0.8 .029 _— 014 
KO 6.5 1.1 .056 ? — 100 
B2 —0.5 —23 .016 
re —26-—25 2 008 
A5 42 1.4 071 .048 .052 .083 
gS «-~04—14 0817 O11 044 013 
AO 2.7 0.4 .050 ? . 054 
B3 1.2—1.2 .022 ? 
B3 13 —02 034 - 
F8p —5.3 —2.5 011—.009 }§=. .009-—s« =.006 
B5 3.5 +03 .044 — 
Mb 28 —0.6 .027 mas .030 


a Ari 202 +23.0 2.23 
BPer. 302 +406 2.30 
a Per. 17 +49.5 2.90 
¥ Ori. 520 +63 1.70 
8B Tau. 20 +28.5 1.78 
6 Ori. 27 —04 2.48 
e Ori. 31 —13 175 
¢ Ori. 36 — 2.0 2.05 
« Ori. 43 —97 220 
B Aur. 52 +449 2.07 
BC. Ma. 6 18 —17.9 1.99 
v Gem. 32 +165 1.93 
eC. Ma. 55 —288 1.63 
5C.Ma. 7 04 —262 1.98 
7C.Ma. 20 —29.1 2.43 
a Gem. 28 +32.1 1.99 
¢Pup. 8 00 —39.7 2.27 
¥ Vel. 06 —47.1 2.22 
e Car. 20 -59.2 1.74 
6 Vel. 42 —543 2.01 
AVel. 904 —43.0 2.22 
8 Car. 12 —69.3 1.80 
t Car 14 —589 2.25 
a Hya. 233 —S832 216 
yLeo. 1014 +203 2.61 
BU.Ma. 56 +569 2.44 
aU.Ma. 58 +623 1.95 
BLeo. 11 44 415.1 2.23 
yCru. 12 26 —56.6 1.61 
Cen. 36 —48.4 2.38 
e U. Ma. 50 +56.5 1.68 
¢U.Ma. 13 20 +55.4 2.40 
mU.Ma 44 +498 1.91 
@Cen. 1401 —35.9 2.26 
BU.Mi. 51 +746 2.24 
aCr.B. 15 30 +27.1 2.31 
a Tr.A. 16 38 —68.8 1.88 
e Sco. 44 —341 2.36 
r~Sco. 17 27 —37.0 1.71 
6 Sco. 30 —42.9 2.04 
a Oph. 30 +12.6 2.14 
Dra. 54 +51.5 2.42 
eSgr. 1818 —34.4 1.95 
o Ser. 49 —26.4 2.14 
aPav. 2018 —57.1 2.12 
 Cyg. 19 +39.9 2.32 
aGru. 22 02 —47.4 2.16 
6 Gru. 37 —47.4 2.24 


* Pop. Astr.. 
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THE ZODIACAL LIGHT. 


By LEWIS J. BOSs. 


Just after sunset, in the western sky, in the early months of spring, 
on clear evenings when there is no moon, students of the sky may 
observe a hazy patch of light, stretching from the horizon nearly to 
the zenith, along the plane of the ecliptic. In color it is a very pale 
apple green; at times a faint yellowish tinge seems to suffuse the neb- 
ulous light, and again on some nights it is so faint that no color can 
be perceived and it is only by glancing at it with averted gaze that we 
can detect the presence of any glow whatever. Its usual shape, if it 
may be said to have any, is that of a wedge of indefinite and hazy 
outline, with its base at the horizon and its apex gradually fading out 
at about (in these latitudes) 90° from the position of the sun below 
the horizon. 

The name ‘“Zodiacal Light” was given to the phenomenon by 
Cassini in 1653 and was described by him as “a flat luminous ring 
encircling the sun nearly in the plane of the ecliptic.” While it is a 
rare occasion when one is able to trace the light to more than 90° or 
100° from the sun in these northern latitudes, in the tropics under 
favorable conditions of observing the light has been reported as ex- 
tending completely across the heavens, and, where such an observation 
is possible there is a conSpicuous brightening of a spot directly oppo- 
site to the sun’s position below the horizon. In Germany this bright 
spot has been given the name Gegenschein or “‘counter-glow.”” Since 
the zodiacal light extends on both sides of the sun and may be seen in 
the fall just before day-break, as well as in the spring, some investi- 
gators have thought the zodiacal light to be a very extended outer en- 
velope of the sun, inclosing the corona and extending very far out into 
space. Kepler adhered to this theory but Laplace demonstrated that 
the atmosphere of the sun could not extend to anything like the dis- 
tance from the sun that is attained by the zodiacal light. 

The outline of the glow is everywhere ill-defined, so that no definite 
boundary can be set to the extent of the zodiacal light. The phenome- 
non is brightest at its center, called the axis of the light. Along this 
axis the brilliancy continuously increases as the sun is approached. The 
deviation from the plane of the ecliptic is small but plainly perceptible 
and amounts to about 5° or 8°. The conditions of visibility will, of 
course, be best when the ecliptic and, consequently, the axis of the 


light are most nearly perpendicular to the horizon. As the angle be- 


tween the horizon and the central line, or axis, of the glow becomes 
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acute, the light grows fainter, due to atmospheric absorption, and 1s 
barely discernable when the angle is less than 45°. At the close of the 
evening twilight in the spring the angle is largest about three weeks 
from the vernal equinox. Consequently the months of February and 
March are particularly good for the observation of this phenomenon. 

The fact that the base of the triangular shaped light area is nearest 
the sun seems to lead to the inference that the light surrounds the sun. 
Simon Newcomb, the great scientist and astronomer, was, from the 
observation of this fact, led to test the truthfulness of this inference 
by observations at midnight, in such a latitude that the distance of the 
sun below the horizon was no more than enough to ensure the ab- 
sence of twilight. An opportunity fulfilling these conditions occurs 
when the sun is near the summer solstice, in latitudes of about 50 
North. Newcomb in 1905 was able to show the visibility of a light 
corresponding to the inference mentioned above, by observations made 
from the top of the Brienzer Rothorn. Previously to this, however, 
the late Prof. EK. Ek. Barnard had pointed out the same results from 
his observations taken at Yerkes (Por. Astron. VII. 1899, p. 170). 
One source of error which may occur to the student is the question as 
to whether the light observed is really the zodiacal light or whether it 
may not be the faint illumination arising from the reflection of light 
from the rare upper atmosphere, which is known from the behavior of 
meteorites to extend for some hundreds of miles from the surface of 
the earth. Separation of this effect from the true zodiacal band may 
seem to offer some difficulty, but, as the real light is studied, it is found 
that after the ordinary twilight has ceased in the evening, the norther- 
ly extension of the zodiacal light works around more and more to the 
north as time goes on and finally at about midnight merges into the 
light of the sky. Barnard, while engaged in his observations has noted 
at times the extension of the light entirely across the sky at midnight, 
and was even able to roughly estimate its apparent width as being 3 
or 4°. 

lhe Gegenschein is described as being well seen only when the sun 
is less than 20° below the horizon and just after twilight has set in 
Moonlight, or a bright planet in the vicinity, is fatal to the best view 
ot this phenomenon, while the Milky Way renders observation impossi- 
ble during the months of June, July, December and January. Prof 
Barnard assigns a diameter of 5 or 10 degrees or even more to this 
manifestation. 

In 1853, a clergyman, by the name of Jones, while on an extended 
cruise on the “Mississippi’ in the Pacific Ocean, made 


some very 
elaborate observations on the zodiacal light 


His observations are, 
however, not as valuable as they might have been, had his position not 
been shifting all the time and had he used a central base in preparing 


his curves of brilliancy. One peculiar fact is, that while he states that 








460 The Zodiacal Light 





he was able to see the light stretching entirely across the sky on nearly 
every clear moonless night, he makes no mention of observing the 
Gegenschein, with the possible exception of one place, and here the 
description is so ambiguous that the reference is very doubtful. He 
also makes the statement that the moon in its first and last quarters 
enhances the visibility of the light. This is so doubtful that we must 
discount his value as a reliable observer quite considerably. Rev. Mr. 
Jones deduced a theory of a ring of finely divided matter extending 
beyond the orbit of the earth. These minute particles he accounted for 
in many ways, by supposing them thrown out from the corona of the 
sun, or by their being thrown off from the equatorial regions of the 
sun. Later, however, he advanced the theory that these meteoroids 
were in an immense swarm, filling the space between the earth and the 
sun. In this connection it may be mentioned that the maintenance of the 
sun’s heat has been attributed by some to be due to the falling of these 
meteoroids into the sun’s mass and the loss in radiation thus made up. 
It is certain, now, that these bodies if they exist at all, have nothing 
to do with the production of zodiacal light. 

The only hope which we now seem to have of solving the enigma 
is centered on the polariscope and the spectroscope. The evidence pro- 
vided by even these mighty aids, however, is not always in accordance. 
At Upsala, in March 1867, Angstrém was able to detect the auroral 
line (W.L. 5567) and from this concluded that the zodiacal light was 
composed of the same material as is found in the aurora, in the solar 
corona and probably through all space. Unfortunately, for this theory, 
Upsala is a place where the spectrum of an aurora has often been de- 
tected in the sky light when there was no visible aurora present at all. 
So we are forced to believe that what Angstrém really saw was an 
auroral and not a zodiacal spectrum. 

Prof. A. A. Wright, of Yale University, has found that the spectrum 
of the light is practically continuous and that therefore the glow is 
essentially reflected sunlight. He also determined that the light was 
partially polarized in a plane passing through the sun and that the 
amount of polarization thus observed amounted to 15 or 20 per cent. 
Maxwell Hall, of Jamaica, who has reached conclusions akin to those 
of Barnard and Newcomb, has also carried on researches similar to 
those of Wright and with results practically the same. It does not 
appear, however, that either of these observers has distinctly seen the 
dark lines of the solar spectrum. The direct proof that zodiacal light 
is reflected sunlight is still, therefore, incomplete. 


The question as to whether the Gegenschein may be ascribed to the 
same matter that is responsible for the zodiacal light is still open for 
argument. The light from this object is so much brighter than that 
of the band itself as to imply the existence of another and separate 
cause for its appearance. Arrhenius ingeniously suggested that the 
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phenomenon was due to the earth sending off corpuscles, which were 
then repelled by the sun, in the same manner as they are sent off by 
a comet to form its tail. The earth was thus supposed to be traveling 
through space with an extremely attenuated tail visible against the 
light background of the zodiacal band only because seen through its 
great length. This theory was discounted by Barnard who stated that 
since no parallax was observed the supposition was erroneous. The 
theory was upheld by Evershed, who contended that since the “tail” 
was presumably two or three millions of miles long no parallax should 
he observed (Por. Astron, VIT, 1899, p. 289) 

I-, R. Moulton is responsible for a theory which explains the Gegen- 
schein without the introduction of any new factors in addition to those 
producing the zodiacal light. He shows that, supposing a cloud of par- 
ticles to be revolving about the sun in nearly circular orbits, just out- 
side the earth, the perturbations by the earth in the motions of the 
particles will result in their retardation at that point nearest the earth 


and a consequent massing of the particles in a given space in this part 
of the orbit more than in any other part. In view of the fact tha. they 
were more numerous they would naturally reflect more light, and so 
the effect of a bright spot would be produced. Vertical reflection of the 
sunlight would also add to the intensity of the light observed. 


It has long been known that the slow secular changes of some of 
the elements of the orbits of Venus and Mercury, when these are 
derived from observation, are not in exact agreement, when these 
changes are arrived at from computations based on the laws of uni- 
versal gravitation. Calculated motions of the perihelia of the orbits 
of Mars and Mercury, and the node of Venus, vary from the motions 
determined by observation to a degree far in excess of the error inher- 
ent in the observations themselves. There have been many attempts 
to account for this deviation, the most notable. perhaps, being the 
supposition by Leverrier of an intra-Mercurial planet. This “planet” 
was for a number of years accorded a place in old books on astronomy 
and bore the name of Vulcan. One observer, a French medical man, 
became so enthused over the idea of this new body, that he claimed 
to have observed it in transit across the sun’s disk. This assertion 
was later proved to be a pure fabrication and the existence of such a 
planet has been definitely disproved. Various ideas were put forward, 
such as the disturbing pull of a ring of particles about the sun, sup- 
posedly the same as were thought to be instrumental in replacing the 
sun’s loss of heat by radiation. Another theory was that the material 
within the body of the sun was unequally distributed, and that this was 
the cause for the otherwise unaccountable perturbations. Some even 
went so far as to question the exactness of the accepted statement of 
the law of gravitation itself. None of these solutions are admissible, 
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for in each case they introduce disturbances, in other directions, of the 
planets and of the moon, which are not observed. 

New interest was given to the subject by the publishing, in 1906, of 
the investigations of H. I]. Seeliger, who has shown that if an almost 
inconceivable tenuity be ascribed to the dust which reflects the sun’s 
light, thus giving rise to the phenomenon observed on earth as zodiacal 
light, the gravitational pull thus obtained will exactly account for all 
the deviations observed, without introducing any new discrepancies. 
This was a most valuable and important contribution and marked a 
long step forward in the determination of the true nature of the zodi- 
acal light. Seeliger found that different densities must be given to the 
inner and outer portions of the zodiacal light if the attraction of the 
same was to be sufficient to account for and balance up the former dif- 
ferences. These densities, as computed by Seeliger, are as follows: 
average density of the inner portion, extending about one-quarter the 
distance from the earth to the sun, equal to 2.5210"! sun’s density. 
Average density of the outer portion, extending for about 1.2 times 
the distance from the earth to the sun, equal to 0.0026 « 107! & sun’s 
density. 

While his conclusions are valid and perhaps the most plausible yet 
advanced, it is not improbable to suppose that the ultimate results will 
show the substitution of an extremely tenuous gas instead of a swarm 
of solid particles, this gaseous envelope surrounding the sun and re- 
volving on an axis, the mean position of which will lie between that of 
the sun’s equator and the invariable plane of the solar system. 

A very important addition to the fund of knowledge relating to this 
manifestation was made in 1908 by E. A. Fath, at Mt. Hamilton, who 
investigated in a thorough manner the northern extension of the zodi- 
acal light as it was observed in California (Lick Observatory Bulletin 
142, Vol. V). In these observations he was assisted by W. W. Camp- 
bell at whose suggestion the investigations were carried out. In many 
cases the results of Fath agree with those of Jones, whose work was 
referred to earlier in this paper. 

fn 1909 Fath attempted to photograph a spectrum of the zodiacal 
light, using for the purpose a spectrograph constructed by himself at 
the Lick Observatory during his first investigations of the band. First 
exposures proved to be failures, not due to faulty design or manipu- 
lation but to the presence of bright objects, especially Jupiter and 
Venus, in the region being photographed. In September, 1909, how- 
ever, a good exposure was secured and the resulting spectrum, while 
not strong, was found to be of sufficient detail to compare with the 
solar spectrum, from which it was found not to vary, in so far as 
could be determined from examining such a small object. 

To quote Fath, “Two absorption bands can be seen with certainty. 
4 comparison of this plate with one of the sky spectrum taken with 











the same slit width shows these lines to be G and the blend of H and 


KX of the solar spectrum. These are the only two lines shown on 
sky comparison plate within the limits of the spectrum obtained on 
Zodiacal Light plate. There is no indication of bright lines on any 
of the spectrograms of the Zodiacal Light. Thus, in so far as spectra 
of such low dispersion and resolving power can be trusted, we would 
seem to have good evidence to support the claim that Zodiacal Light 
is reflected sun light.” 

Certainly the subject is worthy of a great deal of further investiga- 
tion and aside from the purely scientific features 





is an extremely in- 


teresting phenomenon to watch, coming as it does when the nights are 





beginning to grow milder, when the trees are stirring after their long 
winter sleep, and when the Hylas are beginning to chirp cheerfully in 


the marshes. No apparatus is required, save a pair of keen eves and 
a clear moonless night and I commend the observation of this mvster- 
ious manifestation to all interested in the wonders of the skv 


North Scituate, R. I., May 2, 1923 


THE MUSIC OF THE SPHERES. 


Hlow melodiou 
In the wide world out 
Of a skylark or a brookl 
Or the surf upon the shore 


\nd philosopher 1 ‘ 
In an epoch long gone by 
Of sublime -elestial 


Though our firmament 
Over land and 

Suns and worlds unite together 
In symphoni 


Were our ears attuned to hear 
Ah! What musie would a1 
Irom the st 
To the universal skies! 

Underneath God’s spang! 
Which have neither dept! 
We might hearken, soul en 


To the rorus of ¢ nhet 


“The Living Church,” Milwaukee. Wis.. N 4. 1922 
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PLANET NOTES FOR SEPTEMBER AND OCTOBER. 


The Sun will move eastward from right ascension 10"39" to 14°19" and 
southward from declination +8° 34 to—13° 52’. Its path lies from Leo through 
Virgo into Libra. About the middle of October it will pass very near the bright 
star Spica. 
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THe ConstTELLATIONS AT 9:00 Pp. M. OcrToper 1. 


The phases of the Moon will occur as follows: 


Last Quarter September 3 at 7a.m. C.S.T. 
New Moon 10 “ 3 P.M. ‘i 
First Quarter 17“ 6A.M. ~ 
Full Moon 24“ 7Pp.M. - 
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Last Quartet October 2 at llp.m. C.S.7 
New Moon 9 12 P. M. 

First Quarter 16 3 P.M 

Full Moon 24“ 12 m 





lhe reader's attention is 


) the partial eclipse of the moon on August 
26. This will be visible generally in North America, but only a small part of 
the moon’s surface will be eclipsed 

Mercury will be at greatest easter O1 m September 2, at inferior 
conjunction on September 28, and greatest western elongation on October 14 


On September 2 it will set about an 
I 


ind a half after the sun, and on 
October 14 it will rise about one hour and a quarter before the sun 
Venus will be in conjunction with the sun, on the opposite side from the 


earth, on September 10. It will be moving eastward a little faster than the 


sun, and by the end of October it will be about a half hour east of the sw It 
will not be visible during these two months 
Vars, at the beginning of this period will be quite near the sun. By the 


end of October it will be nearly two hours west of the sun. It 


be coming into position in the morning sky for observation 


will therefore 


Jupiter will still be visible in the southwest after sunset at the beginning of 


September. By the end of October it will be quite near a point of conjunction 
with the sun. 
Saturn will be in conjunction with the sun on October 16. It will be practi 


cally invisible throughout this period 


Uranus will be well situated for observation during these two months It 
will be in opposition with the sun on September 8 
Neptune will be from two to tive hours w f the sun and may be observed 


in the morning. 


Phenomena of Jupiter’s Satellites. 
VISIBLE AT WASHINGTON. 


[From the American Ephemeris.] 


CENTRAL STANDARD TIME. Noon Q" 

1923 hom 1923 2 

Sept. 1 6 39 | Ec. R. Sep 16 6 50 | Tr. 1] 
> £ot II rr. ] 21 614 I] Sh. I 
a Tx Ill Sh. | 3 «6 39 | rr. ] 
5 6 54 I] Ec. R 9 5 59 IT] Oc. D 
a 67 III rr. I 

Oct 1 5 47 I Oc. D. O 1 511 I Fe. R 
z 6 7 I Sh. E. 10 a Be IT] Sh. | 
9 10 ] ji mF 


Note:—I. denotes ingress; E., egress; D., disappearance; R., reappearance; 


Ec., eclipse; Oc., occultation; Tr., transit of the satellite; Sh. transit of the 
shadow. 


Occultation of A. G. Washington 5478 7'4 by Jupiter, 7 May, 


1923.— From micrometric observations made on the evening of the 6th and 
from a rough graphical representation f the | stimated the following 


circumstances: 
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PS”'G.M.T.. at 287 





Disappearance ss 
Reappearance 14 9 at 107 
Duration 14 


On account of the low position of the planet I was not able to make out the 
star before its disappearance. And I was not able to observe the star on its 
reappearance until it was at quite an interval from the limb of Jupiter. From 
micrometric observations then made it seemed that it might have emerged at 14” 
22" and approximately in the expected position angle. Jupiter appeared to 
have passed over it quite centrally. While my observation failed of being exact, 
it did, I believe, neverthless confirm the event. The observations were made 
with the 6%4-in. Clark refractor and Gaertner micrometer of the Roe Observatory. 


E. D. Rog, Jr. 
Roe Observatory, 15 May, 1923. 





Occultations Visible at Washington. 
[From the American Ephemeris.]| 


IMMERSION. EMERSION. 
Date Star’s Magni- Washing- Angle Washing- Angle  Dura- 
1923 Name tude ton M.T. from N tonM.T. fromN | tion 
hm ° h m o bs = 
Sept. 2 71 Tauri 4.6 10 40 9] 11 34 241 0 54 
2 @ Tauri 3.6 11 47 64 12 48 265 i i 
2 6 Tauri 4.2 li 52 41 12 44 288 0 50 
2 264 B. Tauri 48 13 35 5 13 40 322 0 25 
2 85 Tauri 6.0 13 31 120 14 22 206 0 50 
2 275 B. Tauri 6.5 14 48 37 15 54 289 i 6 
2 a Tauri( Aldebar.)1.1 16 29 30 17 34 300 1 5 
3 111 Tauri | 14 35 106 15 42 229 i Z 
4 124 H. Orionis 5.7 13 32 91 14 34 254 i 2 
6 5 Cancri 5.9 13 30 38 14 1 325 0 31 
18 173 B. Sagittarii 6.4 5 48 112 - 6 242 1 18 
18 171 B.Sagittarii 6.1 6 12 162 6 35 193 0 23 
18 187 B.Sagittarii 6.4 8 32 49 9 40 293 1 9 
22 213 B. Aquarii 6.5 11 48 51 is 8 257 1 20 
27 389 B. Ceti 6.3 7 14 36 8 0 287 0 46 
2/ 5 Ceti 6.3 15 47 63 17 12 259 1 26 
29 179 B. Tauri 5.9 9 1 36 9 46 293 0 45 
29. 48 Tauri 6.3 13 34 124 14 29 201 0 56 
29 vy Tauri 3.9 16 51 144 17 30 194 0 39 
Oct. 2 26 Geminorum 5.2 10 50 148 HES 203 0 25 
2 74 B.Geminorum 6.2 13 13 20 13 42 329 0 29 
4 90 B. Caneri 6.3 14 1 47 14 42 323 0 41 
12 » Librae 53 5 13 33 6 11 248 0 58 
17 61 B.Capricorni 5.9 6 16 64 7 43 264 1 26 


20) @ Aquarii 4.4 8 41 52 10 8 253 1 27 
5.7 18 12 07 19 22 260 111 


27 «(318 B. Tauri 
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ECLIPSE NOTES. 


Eclipse Expedition from the Tacubaya Observatory.—The place 
selected by this Observatory to observe the eclipse will be Yerbaniz, between 
lorreon and Durango, and near Cuencame where the cloudiness records for the 
last three years show a very small percentage of clouds at the hour of the eclipse. 
Che program of the expedition of the Observatory has been reduced to record 


lifferent in 


the times of the four contacts and to photograph th rona W 
struments and times of exposure to bring up the features and the greatest ex 
tension of the corona. 

In view of the results obtained by Dr. Campbell at the last eclipse no test 
of Einstein effect will be attempted. The focal lengt f the object glasses will 
be 18, 8 and 6 meters and a small camera of great field also will be used. TI in 
tend to use also a cinematographic camera and to obtain a re 
by a painter. 


roduction drawn 


\s it is possible that some European expeditions may come with thi pur 


" 
pose, another party of the Observatory with small instruments will go to 
Berrendo, San Luis Potosi. to assist then 

The Governor of San Luis Potosi and the Mexico City Council have d 
‘lared guests of honor all the foreign astronomers wh me to Mexico on the 


occasion of the eclipse. 


Tacubaya, D. F.. June 5th, 1923. 


The Eclipse of September 10, 1923,*— Fro: orrecti 





position of the Moon, which are published in the latest annual Report of the 
\stronomer Royal, and which are obtained from 28 observations of the Moon 
made at Greenwich from January to April of the present vear, and from similar 
orrections which are obtained from 15 observations of the Moon made with the 
9-inch transit circle at the U. S. Naval Observatory from January to May of the 
present year, it has been found that the Moon's ephemeris given on pages 26-133 
f the American Ephemeris and Nautical Almanac requires a correction amount 
ing to +774 in mean longitude and —0”9 in latitude. 
In the eclipse data adopted in the American Ephemeris. a correction has 
already been applied, amounting to +770 in mean longitude and —0%5 in latitude. 
The American Ephemeris eclipse ta, therefore, in the light of the most 
recent available observations, require a further rrection of +0°4 to the Moon’s 
mean longitude and —0°4 to the Moon’s latitude. Or September 10, 1923. these 
values transform to +0802 in right ascension and —0%5 in declination 
\pplying a correction of +0510 to the Sun’s right ascension (see the Astr 
nomical Journal, No. 691); and the corresponding correctior f 0’6 to the 


Sun’s declination, the following results are obtained 





“By Arthur Newton. (Communicated by the Superintendent. U. S. Naval 
Observatory, Captain W. D. MacDougall, 1 ». N 
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The time of conjunction in right ascension will be 232 later than .the 


A. E. predicted time; 

the time of occurrence of total phase will be 3°0 later than the A. FE. 
predicted time ; 

and the central line of eclipse together with the northern and southern 
limiting curves of the path of total phase will lie 0°6 of latitude 


farther south than as predicted. 


Nautical Almanac Office, Washington, July 17, 1923. 





The Proximity of Venus to the Sun During the Total Solar 
Eclipse of 1923 September 10.— It seems to have hitherto escaped notice 
that Venus will be extremely near the Sun’s edge during the total eclipse of 
September 10 next. This fact should have more or less interest for astronomers 
generally, if indeed the proximity might not have some scientific possibilities. 
According to the American Ephemeris, Venus reaches superior conjunction 
September 9 days 23 hours. 

At the time of geocentric conjunction of Sun and Moon (Sept. 10° 8" 30™ 
G. M.T.) Venus will be about 1° 14° N. and 2™ 45° following the Sun. It will 
therefore appear just over 142° from the Sun’s centre during totality. 

Such an alignment of four celestial bodies—the Earth, Moon, Sun, and 
Venus is extremely rare, owing to the incommensurability of their orbital periods. 
I find by referring to Oppolzer that this occurrence will not be repeated this 
century, although the condition is approached during the annular eclipse of 1957, 
and the totals of 1962 and 1992. 

It seems that Venus shining through the outer corona and an immense section 
of the zodiacal light on this occasion should offer an opportunity to study the 
absorption spectra of these solar appendages. 

J. H. Worraincton. 
(Monthly Notices of the Royal Astronomical Society, May, 1923.) 





Eclipse Experiments. — Colonel John Millis, Cleveland, Ohio, has in 
dicated some novel and interesting experiments to be tried from airplanes during 
the total eclipse of September 10. Following are the suggestions he has made to 
the Superintendent of the United States Naval Observatory. 


“A. Examine carefully various airplane photographs that are already avail- 
able and that may be procured for inspection and study, in respect to details 
on these pictures that may be comparable in form, degree of regularity, and 
dimensions, with the “shadow bands” that have been seen during total eclipses of 
the sun, as recorded in reports, notes, and sketches. Among the details to be 
looked for IT would mention small waves and ripples on the surface of water. 
pickets of fences and the shadows of same on the ground, the furrows of 
plougned fields, rows and “hills” of growing grain, plants, and vegetation in 
general on cultivated areas, lines of block pavement on roads and streets, and 
shingles or tiles on the roofs of buildings. The extent to which these details 
may be brought out by magnifying or enlargement should also be tested 


“B. In connection with .1 make a collection and study of all available in- 
formation concerning the circumstances under which the pictures were taken: 


locality, time of year, hour of the day, weather, direction and speed of the air- 
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plane, height above the surface, angle of sight to the vertical, camera used. 1 ns, 


aperture, kind and degree of sensitiveness of film. or plate, length of exposure, ete. 


“C. Undertake practical experiments wit! apparatus and under conditions 


that will be suggested by the studies A nd 


“D. Inaugurate systematic prelimi 





drills and practice over both land 
and water at some locality within the belt of totality or as near to it as practi 


cable, with appliances and according to procedure that will have been dé veloped 
by A, B, and ( 


“E. Meanwhile give as much publicity to the proposed program for the dav 
of the eclipse as possible, and invite all individuals, organization . and corpora 
tions, that may be in position to take pictures of the earth’s surface. land and 
water, at the time and the locality of the eclipse, to do so and to turn in the 


1 


results to the department for co-ordination and study 


“In addition to airplane pictures arrangements should be made to ittempt 
getting photographs of the shadow bands from fixed or terrestrial points oft 
view. I concur in your suggestion that the small size of the shadow bands and 
the low illumination to be expected are conditions that will diminish the prospects 
for successful results. Therefore in the preliminary work proposed it will be 
important to experiment with films and plates having a high degree of sensitive 
ness, and perhaps with various color screens or filters, and to try for pictures 
with very low illumination, as on cloudy day r during twilight 

“Finally, note may be made of the unexampled opportunity which the com 
ing eclipse in southern California and northern Mexico will afford—a favorabl 
climate, a locality reasonably accessible and presenting a background for th 
shadow over both land and water. the first total eclipse since the present high 
development of airplane photography in a locality where the most modern ap 
paratus can be made easily available, and the last one that will occur for a 


long time that will afford a corresponding mbination of advantages. By no 


means secondary is the great scientific interest that attaches to the subject on 
account of the chance of throwing light on the previously observed star dis 
placements, which have been widely heralded confirming the Einstein relativ- 
ity theory 

i think the program outlined or something similar should be undertaken at 
once and should be carried out exhaustively, Even if not successful as regards 
the shadow bands there is a possibility of other discoveries of scientific interest 
and importance that are not now anticipated \s an illustration please refer 
to a paper by A. G. S. Crawford in the May number of the Geographical Journal 


(London) under the title Air Survey and Archeaology his describes some 


remarkable revelations of traces of old roads, boundaries of ancient fields. and 


works of cultivation dating from Roman or Celtic time, in the vicinity of Win 


ty 


chester, England, that were shown up by airplane photographs which are repro 
duced, and many of which were not even suspected before 

Note.—It might be added that direct visual observations of the shadows on 
the sea and on the land from airplanes might pr valuable in case attempts at 
photographs should fail altogether, and there j lso to be considered the 
prospects for results of value or interest from direct observations of the eclipse 
from very high altitudes, especially in the event of clouds or fogs ybscuring 


the atmosphere for terrestrial points of view 


i 
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ASTEROID NOTES. 


Ceres at Opposition.— The following ephemeris of Ceres for the coming 
opposition will be of special interest to members living in the Southern Hemi- 
sphere, and it is hoped that observations, and particularly precise determinations 
of position, will be made with a view to a further correction of the elements. 

The last published Nautical Almanac elements, namely those of 1913, were 
adjusted on the basis of observations in 1922, and one on March 6 of this year 
which was kindly made specially for this purpose by the observatory of Algiers 
The resulting elements and ephemeris based on them are: 


Epoch: 1923 March 65 G. M.T. 
M = 


1 123°415 
= 80°582 ) 
w = 68.931 $ 1923.0 
i 10.629 | 
o => 4°387 
log a = .44000 
n= 0°21562 


opposition August 3. 


EPHEMERIS OF (1) CERES. 


Greenwich R.A. S. Decl. log A logr Mag. 
Midnight 1923.0 1923.0 
1923 ™ - . 
Aug. 4 20 49.5 30 13 
8 45.8 30 32 .292 
12 42.2 30 49 
16 38.8 i ae 299 470) 7.8 
20 35.6 14 
24 32.6 23 309 
28 30.0 28 
Sept. 1 27 .6 32 322 471 7.9 
5 ae | 32 
is) 20 24.2 31. 3l 337 


\ few observations on or about Aug. 4 are desired. 


G. Merton, 
Colon End, Grange Road, Cambridge, England. 1923, April 17. 





Eros at Opposition.— The asteroid Eros engages the attention of the 
astronomer and enlists the interest of everyone because it has the distinction of 
approaching more closely to the orbit of the earth than any other known planet 
large or small. The shortest distance between the orbits of the earth and of 
Eros is only about 13,000,000 miles. However, it usually happens that when one 
of the two bodies is at the nearest point in its orbit, the other is at some other 
point in its orbit and consequently the closest approaches of the earth and Eros 
occur at intervals of about 37 years. There was a close approach in 1917, and 
there will be a fairly close approach again at the opposition of Eros in 1924. 

Mr. F. E. Seagrave has computed an ephemeris of the asteroid at intervals 
of four days from October 1, 1923, to April 30, 1924. A part of the ephemeris 
follows and the remainder will be published in later 
ASTRONOMY. 


issues of PopuLar 


4 


Eros will be at perihelion on December 31, 1923, at opposition on March 31, 














1924. and nearest the earth on March 5, 1924 \t its near 


about 33.000.000 miles from the earth. 





EPHEMERIS OF Eros (433 
Gr. Midnight a ri) Log? Log A 
1923 sia es 

Oct. 6 41 42 +39 26 19 0.11668 9.93074 
5 6 58 25 +39 20 14 0.11250 9.91625 

9 7 15 14 wo 5 37 0.10838 9 90177 

13 7 32 6 38 42 4 0.10430 9.88727 

17 7 48 56 38 9 21 0.10024 9.87275 

?1 8 5 40 37 26 58 0.09626 9 85830 

25 8 22 10 36 35 39 ().09238 9.84387 

29 8 38 39 35 33 26 0.08856 9 82949 

Noy rs 8 54 45 34 22 13 0.08488 9.81521 
6 9 10 29 33 1 28 0.08132 9 80102 

10 9 25 53 31 31 14 0.07790 9.78691 

14 9 40 51 290 51 46 0.07466 9.77303 

8 9 35 22 28 3 24 0.67160 9.75931 

2? 10 927 196 6 13 0.06872 9 74584 

26 10 23 5 24 0 47 0.06606 9.73257 

3() 10 36 14 +21 47 34 0.06366 9.71966 

VARIABLE STARS. 
R'T Serpentis. — Photographic observations on July 3, August 9, 1922, 


\pril 8, May 6, May 10, June 17, 1923. show that the peculiar star RT Serpentis, 


173411, has remained near its maxin magnitude during the last two years 





For thirteen years now. this object has been brighter than the eleventh magni- 
tude, but it is wholly missing from the photographs at Harvard and Heidelberg 
prior to its rise in 1909 from fainter than the sixteenth magnitude \pparently 





it is the one object in the sky most deserving f the designation “new star 
(Cf. H.B. 753, and Pub. A. S. P. 31, 226, 1919.) 
Harvard College Observatory Bulletin 789 


Cambridge, Massachusetts, Tune 


RU Arae and Z Capricorni.— The spect: f the vari 


Arae, 172062, (announced in Harvard Circular 162) 


able stars RU 
| Z Capricorni, 210516, 
have been found by Miss Cannon, on photographs taken in 1922 at \requipa, 
to be of the characteristic type of variables of long period. Using the inter- 
national system of nomenclature. the spectrun f RU Arae is M8e 
Z Capricorni is M5e. 

The pe riod of RU Arae has beet determined | Mi ( 


and of 


annon from photo- 
graphs taken during the last thirty vears. The formula for n 


ximum is 
Max. = J. D. 2412648 + 252". J 
The photographic range is from 10.2 to [12 
The period of Z Capricorni, 181 days. is « 
average long period variabl 
Harvard College Observatory Bulletin 787 


Cambridge, Massachusetts, 








lariable Stars 


Minima of Variable Stars of Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, ete. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1923 
Sept. Oct 

h m a dh dh dh dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 3 0 
RT Sculptor. 31.55 —26 13 96—10.5 0 123 ; i BS 317 19 1 
U Cephei 0 53.4 +81 20 7.0—9.0 2 118 419 1918 417 19 16 
Z Persei 2 33.7 +41 46 94-12 3014 6 3 18 8 616 18 21 
TW Cassiop. 37.6 +65 19 82— 9.0 1 103 4721 813 25 17 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 $ 4 2121 51 6 8 
RZ Cassiop. 39.9 +69 13 69— 81 1 047 518 20 2 1115 25 23 
TX Cassiop. 44.4 +62 22 94-101 2222 11 8 2822 716 25 6 
ST Persei 53.7 +38 47 85—10.5 2 15.6 420 217 6115 2212 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 20 8 23 16 
Algol 3 01.7 +40 34 23—3.5 2 208 39 OB 718 22 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 816 22 6 520 1910 
A Tauri 55.1 +12 12 3.3—42 3 229 247233 319 914 
RW Tauri 3 57.8 +27 51 7.1—<1l 2 18.5 9$ BY 41 RGB 
RV Persei 4 04.2 +33 59 9.5—12.0 1 23.4 221 18 16 411 20 6 
RW Persei 13.3 +42 04 88—11.013048 11 4 24 9 714 2019 
SZ Tauri 31.4 +18 20 7.2—7.7 3 03.6 43 230 207) 2 8 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 10 14 23 0 511 30 7 
TT Aurigze 5 02.8 +39 27 78— 87 0 160 311 23160 618 2 2 
RY Aurigze 11.5 +38 13 10.7—11.7 2 17.5 421 21 5 #74 2323 
RZ Aurige 42.9 +31 40 10.6—13.3 3 003 44 165 47 16 8 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 4 4 2112 820 26 5 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 8 5 29 1 910 30 6 
SV Gemin. 54.6 +24 28 98—<11 4 00.2 78 oBoivsi sz 
RW Gemin. 5 55.4 +23 08 95—11.0 2 208 salt 212 2686 Bs 
U Columbe 6 11.2 —33 03 9.2—10.0 2 19.2 7 5§ 240 0 2 22 6 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 713 244025 BD 
RW Monoc. 29.3 + 8 54 9.0—108 1 21.7 220 18 2 1023 2% S 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 Si we 24 2 7 
RU Monoc. 6 49.4 — 7 28 98—10.5 0 21.5 $6 TM 8 3 BH 
R Can. Maj. 7 149 —16 12 58— 64 1 03.3 723 2w 6 35 BZ 
RY Gemin. 21.7 +15 52 89—<10 9 07.2 7 i 248 422 23 4 
Y Camelop. 27.6 +7617 95—12 3.07.3 8 6 2111 417 17 22 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 7a A? 2 we Be 
RR Puppis 43.5 —41 08 9.4—10.7 6 103 7G 2 7 8 S 2 
V Puppis 7 55.4 —48 58 41— 48 1 109 5 2 1915 44 20 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 516 2122 8 4 24 9 
S Cancri 8 38.2 +19 24 82—10 9 11.6 519 2418 4 6 23 5 
RX Hydre 9 00.8 — 752 9.1—105 2 68 sii 22a 7% 21 8 
S Velorum 29.4 —44 46 78—93 5 22.4 3 9 214 9 0 22 
Y Leonis 9 31.1 +-26 41 9.3—11.2 1 16.5 218 23 0 611 19 23 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 216 2423 9 38 2M 
SS Carine 10 54.2 —61 23 12.2—128 307.2 10 7 2312 617 19 22 
ST Urs. Maj. 11 22.4 +45 44 67—7.2 8 19.2 A909 222i Of 2 4 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 079 / 6 Bz 613 AS 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 523 1913 3 3 2311 
RZ Centauri 12 55.6 —64 05 85— 89 1 21.0 S222 5 2 Bw 3 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 216 22? 1 BH 
SS Centauri 07.2 —63 37 88—10.4 2 11.5 7ti we 25 ae 
133926 Hydre 13 39.0 —26 23 86—12.7 2215 1117 23 7 1016 22 6 
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Minima of Variable Stars ot Short Period—Continued. 


Star R.A, Decl. Magni- Approx Greenwich mean times of 
1900 1900 tude Period minima in 1923 
Sept. Oct. 

h m - . dh dh dh dh dh 
6 Libre 14 55.6 —8 07 48—62 2 07.9 65 20 411 3 2 2 
U Corone 15 14.1 +32 01 76— 87 3 109 3 5 2323 708 2 as 
TW Draconis 15 32.4 +6414 7.3—89 2 19.3 37 @3 70 se 
SS Librae 15 43.4 —15 14 9.3—11.5 0 18.4 313 Va in ae 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 321 21336 3&3 6 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 6 i 22i2 8 & 25:22 
R Are 31.1 —56 48 68— 79 410.2 S22 Bib Siu ws 
TT Herculis 16 49.9 +17 00 89— 9.3 20 18.1 10 23 117 2212 
TU Herculis 17 09.8 +30 50 95—12 2 06.4 818 22 8 523 19 14 
U Ophiuchi 115 +119 60—67 0 20.1 16 Bi 4p AD 
u Herculis 13.6 +33 12 4. 5.4 2 01.2 499 192 «St? WD 
TX Herculis 15.4 +42 00 83— 9.0 1 00.7 420 23 9 418 24 6 
RV Ophiuchi 298 +719 9.—12 3 16.5 922 2416 910 24 4 
SZ Herculis 36.0 +33 01 9.5—103 0 19.6 315 20 0 6 8 2217 
TX Scorpii 48.6 —34 13 7.5— 82 0 226 5412 1814 315 19 37 
UX Herculis 49.7 +16 57 88—10.5 1 13.2 Sua Z2 7M ZB I 
Z Herculis 53.6 +15 09 7.1—79 3 238 e 6 2285 05 wm 
WX Sagittarii 53.6 —17 24 92—108 2 03.1 6324105 7 6 
WY Sagittarii 17 549 —23 1 9.5—10.6 4 16.0 311 22 3 1020 28 20 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 819 20 ]] 919 3011 
RS Sagittarii 11.0 —34 08 59— 63 2 10.0 321 72 2H 6B 
V Serpentis 11.1 —15 34 9.5—11.1 3 10.9 13 208° 64m 8 
RZ Scuti 21.1—915 7.4— 83 15 03.2 112 146%. 118 14 2 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 716 22 0 68 2016 
RX Herculis 26.0 +12 32 70—76 0 21.3 8127 612 Di 
SX Sagittarii 39.7 —30 36 8.7—98 2018 910 27 0 12 5 20 6 
RR Draconis 40.8 +62 34 93—13 2 19.9 511 2210 910 2610 
RS Scuti 43.7 —10 21 9.3—103 0 15.9 61 6s 36 Sz 
B Lyre 46.4 +33 15 3. 4.1 12 218 721 2019 317 2912 
U Scuti 18 48.9 —12 44 91— 96 0 229 417 2000 5 6 2013 
RX Draconis 19 01.1 +58 35 93—10.2 1 21.4 79 212 %7% 2 19 
RV Lyrz 12.5 +32 15 11. —12.8 3 14.4 67 7A 2 Sh PA 
RS Vulpec. 13.4 +22 16 69— 80 411.4 123 19 21 719 25 17 
U Sagitte 14.4 +19 26 65—9.0 3 09.1 23 20e S522 pw 
Z Vulpec. 17.5 +25 23 7.3—85 2 109 11 18 5 10 7 2 0 
TT Lyre 243 +41 30 9.4116 5 058 9 0 2320 914 25 1 
UZ Draconis 26.1 +68 44 90—98 1 15.1 7wW Dw 314 16 16 
SY Cygni 19 42.7 +32 28 10. —12 6 00.2 8s Oo Dm I 21m 1 
WW Cyeni 20 00.6 +41 18 9.3—13.4 3 07.6 312 2310 616 19 23 
SW Cygni 03.8 +46 01 9. —11.7 4 138 9279 612 mw 
VW Cygni 11.4 +34 12 98—118 8 103 a4 B@ i 6 21 23 18 
RW Capric. 12.2 —17 59 &88—10.6 3 09.4 [36 aa 7B Aa Zz 
UW Cygni 19.6 +42 55 105—13 3108 9 6 23 1 620 2016 
V Vulpec. 32.3 +2615 8.2— 9.8 37 19.0 4 2 11 21 
W Delphini 33.1 +17 56 9.4—121 4 19.4 818 27 23 714 26 19 
RR Delphini 38.9 +13 35 105—11.8 4 144 716 2 1 568 23e 
Y Cygni 48.1 +3417 71—79 1 120 ia Bw F2 Bz 
WZ Cygni 48.3 --38 27 99—108 0 140 75§° 29 724 2279 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 41 gn4s 47 A 
RY Aquarii 14.8 —11 14 88—10.4 1 23.2 318 19 11 S55 AD 
RT Lacerte 21 57.4 +43 24 91—105 5 01.7 24 20 26 2S 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 2 5 
RW Lacerte 22 40.6 +49 08 10.2—11.2 5 044 84 Bw ¢ 7 aD 
VW Pegasi 51.7 +32 41 10.0—10.6 5 06.4 5 5 21 6 6 20 22 15 
Y Piscium 29.3 + 7 22 9.0—12.0 3 18.3 660622 163 2 53 
TW Androm. 23 58.2 +32 17 86—11.5 4029 8 9 2421 11 9 27 21 
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Maxima of Variable Stars ot Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 


Star R.A. Decl Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 19238 
Sept. Oct. 

h m a “ dih dh dh dh dh 
SX Cassiop. 0 05.5 +54 20 86— 9.2 36 13.7 27 0 
SY Cassiop. 0 09.8 +57 52 93—99 4 17 50 426 7B aoa 
RR Ceti 1270+ 050 83—90 0 13.3 13 3 ssa ww 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 14 19.2 5 3 222 wv awe 
V Arietis 2 09.6 +11 46 83— 9.0 0 238 9 4 25 1 1022 2619 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1 228 6% 229 *¢23 Bis 
RW Camelop. 3 46.2 +58 21 8.2— 9.4 16 00.0 yy 3 3142 2 
SX Persei 4 10.2 +41 27 10.4—11.2 4 07.0 $8 9 213 i27 221 
SV Persei 428 +42 07 88—96 1103.1 10 7 2110 213 24 2 
RX Aurige 4 545 +39 49 7.2—811115.0 12 6 2321 512 2818 
SX Aurige 5 046 +42 02 80—87 1128 320 19 3 411 1919 
SY Aurigze 05.5 +42 41 84~— 9.5 10 03.3 910 2917 919 30 2 
Y Aurigze 21.5 +42 21 86—9.6 3 20.6 9 4 AMR 25 et 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 $ 8 99 9 1112 22 14 
RS Orionis 6 16.5 +14 44 82—89 7 136 613 2116 49 2 
T Monoc. 198 + 708 5.7— 68 27 00.3 16 9 13 10 
RT Aurigze 23.0 -+-30 33 5.1— 60 3 17.5 418 1916 414 1911 
W Gemin. 29.2 +15 24 67—7.5 7 22.0 5 0 2020 616 2212 
¢ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 2% 2s 33 Bw 
RU Camelop. 7 10.9 +69 51 85— 9.8 22 06.5 1411 617 29 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 13 2510 11 & 2 5 
V Carine 8 26.7 —59 47 74—8.1 6 16.7 7 3 213 1015 24 © 
T Velorum 8 34.4 —47 01 76—85 4 15.3 76 Bw §$ 2 Bis 
V Velorum 9 19.2 —55 32 75—82 4 08.9 45 2118 96 2617 
Z Leonis 9 46.4 +27 22 7.9— 9.6 59 00.0 3 0 
RR Leonis 10 02.1 +24 29 91—10.1 0109 10 4 2318 14 3 27 16 
SU Draconis 11 32.2 +67 53 89—96 0158 JA R22 47? PL 
S Muscae 12 07.4 —69 36 64— 7.3 9 158 5 Dw: 4 FE 
SW Draconis 12.8 +70 04 88—9.6 0 13.7 66 25 8 2B Ss 
T Crucis 15.9 —61 44 68—7.6 6 17.6 218 2222 69 1921 
R Crucis 18.1 —61 04 68—7.9 5 198 216 203 714 2 1 
S Crucis 12 48.4 —57 53 65—76 4 16.6 79 2 512 19 14 
W Virginis 13 20.9 — 2 52 8.7—10.4 17 065 12 9 2016 16 22 
SS Hydre 25.0 —23 08 7.4—8.1 8 048 5 5 2115 8 0 2410 
RV Urs. Maj. 13 29.4 +54 31 92—99 0 11.2 417 1817 219 23 20 
ST Virginis 14 22.5 — 0 27 103—11.4 0 09.9 323 2010 621 23 8 
V Centauri 25.4 —56 27 6. 78 5119 4922 O23 7H BB 
RS Bootis 29.3 +32 11 89—10.0 0 09.1 623 22 2 74 2&6 
R Triang.Austr. 15 10.8 —66 08 6.7— 7.4 3 09.3 8 321% 5 6 24 
S Triang.Austr. 15 522 —63 29 64—7.4 6078 52083157 46 
S Norme 16 10.6 —57 39 66—7.6 9 18.1 7 4 216 636 2 22 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 7730 233 3233 2 7 
RV Scorpii 16 51.8 —33 27 6.7— 7.4 6 01.5 718 1920 8 1 20 4 
X Sagittarii 17 41.3 —27 48 44~— 5.0 7 003 913 2313 714 2114 
Y Ophiuchi 473 —607 61—65 17029 1121 2 0 16 3 
W Sagittarii 17 58.6 —29 35 43— 51 7 143 36 2M 3315 BD 
Y Sagittarii 18 15.5 —18 54 5.4—62 5 186 4793 21273 93 AY 
U Sagittarii 26.0 —19 12 65—7.3 617.9 616 221 315 23 21 
Y Scuti 32.6 — 8 27 87—9210083 1023 3116 12 0 22 9 
RZ Lyre 18 39.9 +32 42 9.9—11.2 0 123 26 M15 22 2 8 
RT Scuti 18 44.1 —10 30 91— 9.7 0 11.9 42a MYT 73 2B Ss 
« Pavonis 18 46.6 —67 22 38—52 9 022 si Zw 82k aw i 
U Aquile 19 240 —715 62—69 7 006 75 26 § 7 2&9 
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Maxima of Variable Stars ot Short Period—Continued. 

Star R.A. Decl Magni Approx Greenwich mean times of 
1900 1900 tude Period maxima in 1923 
Sept. Oct. 

h m d h dh d ih d ih d ih 
XZ Cygni 19 30.4 +56 10 86— 93 0 11.2 pan 6 23.24 720 21 20 
U Vulpec. 32.2 +20 07 65—7.6 7 23.5 P13 -2312 Hh awe 
SU Cygni 408 +29 01 62— 7.0 3 20.3 fT B 2 £2 Bas 
n Aquilz 47.4 045 3.7—45 7 04.2 512 nah} aes 
S Sagittz 51.5 +16 22 5.6— 64 8 09.2 ‘mAs £9 Bw Ss 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 68 1823 722 Wis 

X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 13 21 29 6 15 16 
T Vulpec. 47.2 +27 52 5.5— 6.1 410.5 7 4 ON s; 5 Aik 
WY Cygni 52.3 +30 03 96—10.4 0 13.5 B19 27 12h BZ 
RV Capric. 55.9 —15 37 9.2—10.1 0 107 ys 156 STP BZ 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.4 11 3 252 WL @ 6 
VY Cygni 21 00.4 +39 34 88—9.5 7 20.6 is £2 22 i 
SW Aquarii 10.2 — 020 99—108 0 110 7e 2 5s Bs 
VZ Cygni 21 47.7 +42 40 82—9.2 4 20.7 eS 2 26M 68 mY 
Y Lacertz 22 05.2 +50 33 91—96 4078 8 2515 i222 2@ 5 
3 Cephei 255 --57 54 37— 46 SOBSB 11 1 219 721 23Z 
Z Lacertz 36.9 +56 18 8.2— 9.0 10 21.1 7413 @ 8S MWS 2S 
RR Lacertz 37.5 +55 55 85—92 6 10.1 915 2211 1117 2412 
V Lacertze 44.5 +55 48 85—9.5 4 23.6 08 O28 06 MS 
X Lacertze 22 45.0 +55 54 82— 86 5 10.7 7133 Ba Ww 5 a Ss 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 5 106 1012 2110 (717 24 1 
RS Cassiop. 326 +61 52 9.0—110 6 07.1 jf 6 @ Ss 518 24 15 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 2206 8 8 Be 
V Cephei 23 51.7 +82 38 60—70 0 23.9 4% 22% 27 32S 

Monthly Report of the American Association of Variable Star 
Observers, April 20 to June 20, 1923. 

The present record smashing report cat allowed to speak for itself as to 
the vitality of our Association, and our being n tl job to catch the recent 
drop of R Coronae Borealis, 154428 \nd as t 1 ivities in a more social 
way, the following report of the Spring Meeti will be of interest to all. 

The 12th Annual Spring Meeting of the A. A. V. S. O. was held at the 
residence of Mr. Charles W. Elmer, at Southold, L. I., N. Y., Saturday, May 
26th, 1923. 

There were twenty-six members present \fter a short business session in 
the afternoon at which Vice-President J. Ernest G. Yalden presided, the mem 
bers indulged in a regular old fashioned clam bak The tables were set out 


on the beach 


of beautiful Peconic Bay The weather was perfect and the 


occasion was most enjoyable Mr. De yf Leonia, N. J., acted as 
toastmaster. 

Later in the day Mr. Elmer’s observatories were dedicated with appropriate 
exercises. Mrs. J. Ernest G. Yalden acted ponsor for the 5-inch polar, and 
Dr. Annie J. Cannon for the 5%-inch Clark refractor Mr. Elmer is to be 
congratulated on his splendid telescopic equipment. Following the dedication 


exercises a number of the members enjoyed a sail on the bay 
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VARIABLE STAR OpservATions, April 20 to June 20, 1923. 


April 0 = J. D. 2423510. 
Star J.D. Est.Obs. J.D. 


000339 V ScuLtproris— 
3485.9 11.0B1, 3525.3 

001032 S ScuLproris— 
3485.9 10.6 Bl, 3525.3 
3499.9 10.6 Bl, 

001046 X ANDROMEDAE— 
3577.8 [14.2 Wf. 

001726 T ANDROMEDAE— 
3579.8 87M. 3587.8 

001755 T CASSIOPEIAE 
3515.3 9.3 Gi, 
3529.6 8&8&L. 
3541.4 84L, 


3553.8 
3580.8 
3585.6 


3541.6 88Gi. 
001838 R ANDROMEDAE— 
3536.8 9.7 Cd, 3587.8 


3576.8 10.3 WE. 

003179 Y CEerHEei— 
3519.0 9.3 Kd. 

004047 U CassiopEIAE— 
3525.6 10.4W, 3579.8 
3577.88 85 Wf, 3587.8 

004746a RV CAssiopEIAE— 
35133 13.0 L. 

004958 W CAssiopEIAE— 


3529.8 88M, 3580.8 
3545.7. 9.5Cg, 3585.6 
3559.6 8.8 Gi, 


005475 U TucANAE— 
3485.9 11.5 Bl, 
3495.9 10.4Bl, 3524.9 
3506.9 10.0Bl, 3532.9 

010940 U ANpROMEDAE- 
3525.6 11.5 Wf, 3579.8 
3577.8 10.6 Wf, 

011040 UZ ANpRoMEDAE— 
3525.6 11.8 WE. 

011272 S CAssiopEIAE— 
3525.7 10.3 Wf. 3577.8 
35468 10.1 Wf. 3585.6 
3560.7 10.2 Wf, 

013238 RU ANDROMEDAE— 
3525.6 12.5 Wf, 3587.8 

013338 Y ANDROMEDAE— 
3484.0 11.3 Ch. 

014958 X CAssiopEIAE— 
3518.9 11.2 Kd, 3587.8 
3579.8 10.8 M. 

015354 U Persei— 
35456 94Pt. 

021024 R Arietis— 
seize TIZL, Bo 

021143a W ANpROMEDAE— 
3525.6 12.7 Wf. 

021258 T Prersei— 

3545.6 10.3 Pt. 


3516.9 


3588.8 


May 0 = J. D. 2423540. 
Est.Obs. 


11.6 Bl. 


12.0 Bl. 


11.0: Pt. 


9.0 M, 
8.8 Pt. 


9.6 M, 
9.6 Pt. 


10.2 Wf, 


10.0 Pt. 


10.6 Pt. 


10:7 Pt. 


9.4 Pt. 


10.5 Gi. 


021403 0 CETI 
3483.0 2.7 Ch, 
3488.0 2.6 Ch, 
021558 S PErsEI- 
3588.8 10.0 Pt. 
022150 RR Persei— 


3525.7 10.0 Wf, 


3545.6 10.3 Pt, 


022426 R Fornacis— 


3485.9 11.2 Bl, 
3495.9 11.3 BI, 
3506.9 10.8 Bl, 


022980 RR CEerHEI— 


3512.3 I36L, 
3521.4 [13.6 L, 
3546.4 [14.0 L, 


3546.8 14.1 WE, 


023133 R TrRIiaANGuLi— 


3589.8 7.0 Pt. 
024356 W Prersei— 
3545.6 8.9 Pt, 
3586.7. 9.4 Ca, 


025050 R HoroLtogiu— 


3489.0 14.3 BI, 


025751 T Horoiocu 


3485.9 78 BI, 
3495.9 78 BI, 
3506.9 85 Bl 
030514 U Arietis— 


3513.3 11.4 Gi. 
031401 X CrtTi— 

3512.3 10.8L. 
032043 Y PERSE! 

3545.6 9.0 Pt, 
032335 R PErsei— 


35174 = 8.9Gi, 
3525.7 91WE 
042215 W Tauri— 
3531.7 9.9Seg 
043065 T CAMELOPARD 
3534.3 8.71 
3541.4 8.7L. 
043263 R RETICULAE 
3516.9 12.2 Bl, 
3524.9 11.7 Bl, 
043274 X CAMELOPARD 


unui 


( 

ry 
4 G91 Pt, 
8 


S2Lr., 


DW W Ww 
wut 
7 


043562 R Dorapnus 
3489.0 5.8 Bl, 
043738 R CAEL! 


3485.9 8&2 BI, 
34959 8&5 Bl, 
3506.9 8&8 BI 


044617 V Tavri—_ 


3525.7 11.8 Wf, 


8.1 Wf, 


8.9 Wf, 


J.D. 


3496.1 


3577.8 


3588.8 


3516.9 
3532.9 


3560.8 


3577.8 


3589.8 


3588.8 


3516.9 


3516.9 


3524.9 


3532.9 


3588.8 


3532.6 


June 0= J. D. 2423571. 
Star J.D. Est.Obs. 


Est.Obs. 


2.7 Ch. 


11.6 WE, 
12.6 Pt. 


10.8 Bl, 
11.2 Bl. 


14.0 Wi, 
[13.4 Wf, 
12.8 Pt. 


10.0 Pt. 


14.0 BI. 


10.0 Pt. 


8.9 Gi 


4 Pt, 
> &t. 


m0 90 


11.6 BI. 


10.3 Wf, 
11.5 Ft, 
11.8 Wf. 


6.0 BL. 


11.1 Wf. 











I 
; 
' 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 
045514 R Leporis— 
3496.1 10.1 Ch, 
050022 T Leporis— 
3485.9 8&8 BI, 
3495.9 9.5 Bl, 
3506.9 10.1 Bl, 
050848 S Picroris— 
3485.9 11.5 Bl, 
3495.9 11.6 Bl, 
050953 R AuRIGAE— 
3525.7 10.7 Wi, 
3545.7 12.0 Pt, 
3546.7 11.9 Wi, 
051247 T Picroris— 
3485.9 10.6 BI, 
3495.9 11.2 Bl, 
051533 T CoLUMBAE— 
3485.9 = 8.5 BI, 
3495.9 9.9 Bl, 
3506.9 10.4Bl 
052034 S AuRIGAE— 
Jo193 86S5L, 
3541.3 8.7L, 
052036 W AurRIGAE— 
$5123 i231, 
3513.4 12.3 Gi, 
053005a T Ortonis— 
$5123 W3L, 
3513.3 103 L, 
30143 WSL, 


053068 S CAMELOPARDA 
3545.7 10.0 Pt, 
053531 U AuRIGAE— 
3525.7 13.2 Wf, 
3545.7. 12.9 Pt, 
054319 SU Tauri 
3484.1 9.7 Ch, 
3512.3 9.4L, 
3514.3 9.4L, 
35158 $51. 
3516.1 9.6 Ch, 
3521.4 9.4L, 
3522.1 9.6 Ch, 
3523.7 9.4Br, 
3525.7 9.4 Wf, 
3526.6 9.3 Wf, 
3529.6 9.4Cd, 
3530.6 96 Pt. 
3531.7 9.7 Br, 
35326 9.4Wf, 
33336 97 Pt, 
3533.7 9.5 Wf, 
054331 S CoLUMBAE 
3489.0 [13.5 Bl, 
3516.9 13.0 Bl, 


054615a Z Taurt- 
3525.7 14.1 Wf. 

054920a U Orionis 
3523.0 12.0 Kd, 


J.D. 


3518.1 
3516.9 
3524.9 
3532.9 


3516.9 


3560.7 
3572.7 


3574.7 


3506.9 
3516.9 


3516.9 
3524.9 
3532.9 


3545.7 
3545.7 


a3 


3515.: 
ki 4 
3533.6 


te eo 


3. 
LIs— 
3572. 


3546.7 


3542.7 

3543.6 
3546.3 
3546.6 
3547.6 
3547.7 


3549.6 


3553.3 
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April 20 to June 20, 1923—Continued. 
Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
054945 TW AvurigAE— 
10.0 Ch. 3510.0 8&4Kd, 3536.0 8.2 Kd, 
3518.9 83Kd, 3543.9 82Kd. 
10.3 Bl, 3531.0 8.2Kd. 
10.3 Bl, 054974 V CAMELOPARDALIS- 
10.3 BI. 3436.8 12.6 Ym, 3559.4 12.1 Gi, 
3525.7 11.2 Wf, 3560.7 12.3 Wf, 
11.9 Bl 3535.4 11.1Gi, 3572.7 12.4 Pt, 
3545.7 12.0Pt, 3574.7 12.5 Wf. 
3546.8 11.9 Wf, 
12.6 Wf, 055353 Z AURIGAE 
12.5 Pt. 3541.5 10.4 Pi, 3560.7 10.3 We, 
12.3 Wt. 3545.7 98Pt, 3572.7 10.5 Pt, 
3546.7 10.6 Wf, 3574.7. 10.1 WE. 
11.5 Bl. 055686 R Octantis- 
122 Bl 3485.9 11.8Bl, 3517.0 12.1 BI 
3495.9 11.8 Bl, 
10.9 Bl, 060450 X AvRIGAE 
11.2 Bl. 3488.2 [12.4Ch, 3545.7 11.5 Pt, 
11.3 Bl. 3499.1 11.3Ch, 3572.6 10.1 Pt. 
060547 SS AvuRIGAE 
81 Pt 3347.7 [14.5 Ym 3538.6 [11.0 Pt, 
3349.5 [14.5 Ym, 3539.4 [12.8 Gi, 
3353.5 [14.5 Ym, 3540.6 [12.4 Pt, 
14.5 Pt 3354.5 [14.5 Ym, 3541.3 [13.3 Gi, 
- 3357.7 {12.4Ym, 3541.5 [11:4 Pi, 
3410.7 [13.9 Ym, 3541.7 [12.4 Pt, 
0.2L 3512.3 [14.0L, 3542.4 [13.5 Gi, 
© p 3513.3 0 3542.7 [13.9 Wf, 
anda 3513.4 [138Gi, 3543.4 [13.8 Gi, 
99P 3514.3 [14.01 3543.6 [12.6 Pt, 
-7 Et. 3515.3 [14.01 3543.6 [11.00, 
7 3515.3 [13.9 Gi 3543.6 [12.4 Pi 
12.9 Wf. 3516.1 [11.0Ch, 3544.4 [13.3 Gi 
3517.4 [13.9 Gi, 3545.4 [13.8 Gi 
3519.1 [11.2Ch, 3545.6 [12.6 Pt 
9.6 L, 3520.3 109 L, 3545.7 [11.8 Br, 
9.5 Wf, 3520.4 11.2Gi, 3546.3 [14.0L., 
ard 3521.1 10.7Ch, 3546.6 [11.00, 
we Et, 3521.3 11.0 L. 3546.6 [13.5 Pt, 
9.5 Pt, 3522.1 10.5Ch, 3546.7 [14.5 Wf, 
9.7L, 3522.3 11.1Gi, 3547.4 [13.8 Gi, 
9.6 Pt, 3523.6 10.5 Wf, 3547.7 14.7 Wf, 
9.4 Wt, 3523.7 10.7 Br, 3549.6 [12.4 Pt 
o7 Ft, 3524.1 105Ch, 3550.6 [12.6 Pt, 
9.6L. 3525.4 10.9L. 3551.4 [13.8 Gi, 
9.4 Wf, 3525.7 11.0 Wf, 3552.7 [12.4 Pt, 
9.4 Cd, 3526.1 10.8Ch 3553.3 [13.3 L. 
9.4 Wf, 3526.6 10.8 Wf, 3553.6 143M, 
9.5 Pt, 3527.1 109Ch, 35543 [13.3L, 
9.61 3527.4 10.9L. 3555.3 [14.0L, 
3528.1 11.2 Ch 3555.7 [12.6 Pt, 
i283 11.05 3556.4 [13.5 Gi 
13.0 Bl, 3528.4 11.3 Gi 3557.4 [13.8 Gi 
12.5 Bl 3528.6 11.4Ly 3557.6 [12.4 Pt 
3529.3 11.1 L, 3559.4 [13.8 Gi, 
3530.6 12.5 Pt. 3560.3 [13.3 L, 
: 531.7 [124B., 3560.7 [13.0 Wf, 
11.5 P 35326 13.5 WH. 3561.6 [12.6 Pt 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 


J.D. Est.Obs. 


060547 SS AuricAE—Continued. 


3533.6 [11.0 0, 
3533.6 [11.5 Pt, 
35337 14.1 Wf, 
3534.3 [12.4 L, 
3534.6 [11.5 Pt. 
3534.7 [13.9 WE, 
3535.4 [13.8 Gi, 
3535.6 [13.3 Y, 
3536.6 [11.0 0, 
3536.6 [12.4 Pt, 
3537.8 [12.4 Wf, 
061647 V AurIGAE— 
3513.6 11.9 Ym. 
061702 V Monocrerotis— 
3545.6 6.7 Pt. 
063306 R Monocerotis— 
3545.6 11.2 Pt. 
063558 S Lyncis— 


3429.8 13.9Ym, 3545.7 

3536.6 11.90, 3547.6 
064030 X GEMINORUM— 

3522.4 11.2Gi, 3542.4 


064707 W Monocerotis— 
3545.6 11.1 Pt. 


3563.4 [13.0 L, 
3563.4 [13.5 Gi, 
3563.7 [12.4 Wf, 
3564.3 [12.4 Gi, 
3564.4 [12.4 Gi, 
3572.6 [12.4 Pt, 
3573.6 [11.0 Pt, 
3574.7 [12.4 WE, 
3575.6 [12.6 Pt, 
3576.7 [12.4 WE, 
3579.6 [12.6 Pt. 


125 Pt, 
11.3 O. 


12.3 Gi. 


064932 Nova GeMINoRUM %2— 


3521.4 13.9L. 
065111 Y Monocerotis— 
3545.6 10.0 Pt. 
065208 X Monocerotis— 
35g43 68.7 L. 

065355 R Lyncis— 


3517.4 10.9Gi, 3546.7 
3525.7. 10.7 Wf, 3559.4 
3535.3. 10.2Gi, 3560.7 
3536.6 10.40, 3576.7 


070109 V Canis Minoris— 
3523.0 [14.3 Kd, 

070122a R GemiInoruM— 
3525.7 11.6Wf. 3547.7 
3543.6 12.4 Pt, 3560.7 

070122b Z GeminoruM— 


3543.6 12.3 Pt. 

070310 R Canis Minoris— 
3510.0 9.7 Kd. 3536.0 
goa «€©681L, 86. 35366 
35229 10.3Kd, 3544.0 
3534.3 98L, 3553.3 

071713 V Geminoru M— 
3523.0 10.4Kd, 3543.6 


072708 S Canis M1noris— 


3513.3 9.1L, 3541.6 
3516.6 10.0Fi. 3543.6 
3522.6 88Fi, 3543.6 
3524.6 93Fi, 3545.7 
3530.6 860. 3546.6 
3530.6 8.6Cd, 3549.7 
3530.7 8.5Sg. 35546 
3534.3 82L, 3553.3 


9.6 Wi, 


9.0 Gi, 


8.6 Wi. 
7.9 Wi. 


3525.7 [13.5 Wf. 


12.6 Wf. 
12.3 Wf. 


10.1 Kd, 


9.90, 


10.1 Kd. 


10.3 L. 
11.8 Pt. 


rt 2 


— bs 


ws 


NNNNNNNN 


iy &Bintvw UiNN 
mk @ l/h 1 ha @) 


Star J.D. Est.Obs. 
072811 T Canis Minoris— 


3523.0 [13.3 Kd, 3543.6 
073173 S VoLtans— 
3485.9 12.2Bl, 3517.0 
073508 U Canis Minoris— 
3513.3 10.9L, 3543.6 
3543.6 11.9 Pt, 3553.3 
074241 W Pupris— 
3486.0 9.4Bl1, 3517.0 
3495.9 94Bl, 3525.0 
3506.9 8&5SBI, 3532.9 
074922 U GemMINoRUM- 
3410.8 [13.7 Ym, 3541.5 
3438.7. 13.5 Ym, 3541.7 
3487.1 [12.3 Ch, 3542.4 
3512.4 [13.5Gi, 3542.6 
3513.4 [13.7 Gi, 3542.7 
3515.3 137 L, 3543.4 
3515.4 13.9Gi, 3543.6 
3516.1 [12.3 Ch, 3543.6 
3517.4 13.9Gi, 3543.6 
3520.4 [13.9Gi, 3544.4 
goet4 1371. 3545.4 
3522.1 [12.3 Ch, 3545.6 
3522.4 13.9Gi. 3545.7 
3523.7 [13.7 Wf, 3546.3 
3523.7 [13.0 Br, 3546.6 
30204 1371, 3546.6 
3525.7 13.8 Wf, 3546.6 
3526.6 13.9Wf, 3546.7 
3527.4 [137 L, 3547.4 
3528.4 13.9Gi. 3547.7 
3528.7 [12.6Lv, 3549.6 
3530.6 [12.3 O. 3551.4 
3530.6 [13.3 Pt. 3553.4 
3531.7 [13.0 Br, 3553.6 
3532.1 [9.5Ch. 3554.3 
3532.7 13.9 Wf. 3555.4 
3533.6 [10.90, 3555.7 
3533.7, 13.8 Wf, 3556.4 
3534.1 [9.5Ch, 3557.4 
3534.7 [13.3 Wf. 3557.6 
3535.4 [13.5Gi. 3559.4 
3536.6 [12.4 Pt. 3560.4 
3536.6 [10.9 O, 3560.7 
3537.2 [9.5 Ch, 3561.6 
3539.1 [9.5Ch, 3563.3 
3539.4 [13.3 Gi, 3563.7 
3540.1 [9.5 Ch. 3564.4 
3540.6 [10.9 Pt. 3572.6 
3541.1 [10.1Ch, 3575.6 
3541.3 [13.3 L, 3579.6 
3541.4 [13.7 Gi. 
081112 R Cancri— 
3487.1 7.2Ch, 3541.1 
3501.2 68Ch, 3543.6 
3518.2 68Ch, 3545.8 
3526.2 7.0Ch. 3549.6 
3530.6 7.70, 3550.6 


April 20 to June 20, 1923—Continued. 
..D. 


Est.Obs. 
13.0 Pt. 
13.0 BL. 


119 Pt, 
12.0 L. 


Gi, 


O, 


“ag 


GEGOLS GSES 


[1. 
[ 12. 4 = 
[14.1 Pt, 
[12.4 Ya, 
13.9 Wi, 
[13.7 Gi, 
13.9 Wf, 
(13.3 Pt. 
{13.7 Gi, 
(12.3 1, 
{14.1 M, 


[ 
[ 
[ 
[ 
[ 
[ 
| 
[ 
I 
[ 
[ 
[ 


[ 
[ 
[ 
[ 


1 
12. 
13. 
13. 
13. 
13. 
1S. 
13. 
a3. 
1 
12. 
i: 
12. 
12. 
13. 
1 
1 


SD GND PO G9 NO Ty Go fo) HP Bo fv 50 8 IV 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 


J.D. Est.Obs. Star J.D. Est.Obs. J.D. 
3536.5 76Ya, 35544 8&5L, 092551 Y VELAE— 
3540.4 7.7L, 35726 9.1 Pt. 3485.9 ae ; BI, 3517.0 
081617 V Cancri— 3495.9 3.Bl, 3525.0 
3487.1 [11.9Ch, 3543.6 11.31 3506.9 3. 8 Bl, 3532.9 
s6at4 $23Gi SF 96%. coseds B Cunse~ 
3542.4 11.1Gi, 3559.4 10.0 Gi. 3486.0 4.1 Bl. 3517.0 
3543.6 11.6Pt, 35726 9.6 Pt. 3495.9 42Bl. 3525.0 
3543.6 11.0 Ya, 3506.9 43Bl. 3532.9 
082405 RT HypraE— 093014 X Hyprar- 
3509.9 83Kd, 3541.5 8.6 Ya, ~ 3487.1 [11.7Ch, 3543.6 
3514.3 7.6L, 3543.6 7.9 + 3541.6 10.8Ya, 35726 
3518.9 85Kd, 3544.0 8.6Kd, go2170 v nia 
— 6 ae OO 
3536.0 88 Kd, viagra 
4 093934 R Leonis MINorIS— 
083019 U Canc ° 3485.1 7.0Ch, 3543.6 
3525.7. 12.7 Wf. 3576.7 12.0 Wf. 3510.1 73Ch 3546.6 
SOF USWe 35227 7.7 Al, 3547.7 
083350 X UrsarE Majoris— 3525.2 72Ch. 35527 
3478.8 124Ym, 3546.6 10.0 M, 3540.4 7.7L. 3554.4 
3528.7. 98Lv, 3548.7 10.1 Ly, 3541.1 7.8Ch. 3557.6 
3541.6 10.2 Ya, 3572.6 11.5 Ya. 3541.6 8.0Ya, 3572.7 
> 
3545.6 10.0 Pt, 094211 R Lronis 
084803 S HypraEe— 3487.1 10.2 Ch 3547.7 
3438.7. 7.5 Ym, 3543.6 128 Pt. 35153 99Au, 35496 
3487.1 10.3Ch, 3572.6 12.5 Pt. 35973 100Au. 3555.4 
3501.2 10.9 Ch, 35229 10.4Kd, 3556.3 
084917 X Cancri— 3525.2 98Ch, 3556.4 
3507.3 7.2Au, 3541.3 68 Au, 35298 88Sg, 3559.4 
3510.3 7.2Au, 3542.3 7.0 Au, 3541.2 88Ch, 3559.7 
3513.2 7.0Au, 3543.4 69 Au, 3541.3 9.4Au. 3561.7 
3515.4 7.0Au, 3547.3 7.0 Au, 3541.6 8.7Ca. 3562.3 
35213 7.0Au, 35563 7.4 Au, 3541.6 &88Ya. 3565.7 
3522.4 68Au., 35573 7.4Au, 3543.6 86Pt. 35727 
3535.3 68Au, 3559.3 7.3 Au. 3545.7 85Ct. 35747 
3540.3 69 Au. 3546.6 89M, 3577.6 
085008 T HypraE— 3546.6 880, 3582.7 
3487.1 7.7Ch. 35343 9.6L, 3547.3 89 Pe. 3588.6 
3501.2 8.1Ch. 3543.6 10.3 Pt, 3547.7 8&8&Ct. 
3513.3 86L, 3553.4 10.8 fis 094512 X Leonis— 
3518.2 9.3Ch. 3512.3 [13.31 3532.7 
085120 T Cancri— 3513 3 113 3 3541 3 
3487.1 93Ch. 35403 9.8 Au, 35143 (13.3 ee. 35 ; 
e c en ae de 546.3 
35103 9.7 Au, 3543.6 8.5 Pt. 5203 [1331 3548 4 
3514.3 8.7L. 3547.3 9.6 Au. mony 3 1133L. 38534 
3518.2 9.7Ch, 35476 930. 35254 1211. Ress 4 
35223 96Au, 35544 8&3L, ry 5 119. 38603 
3526.1 93Nk, 3556.3 9.3 Au, 3508 3 230 563 4 
3535.3 9.6Au, 35594 9.8 Au. 3500, : SL 38704 
3540.4 8.2L. 35726 82 Pt. —— a =| 
090024 S Pyxipis— 094622 Y Hyprae— , 
3545.6 10.5 Pt. 3541.6 78Ya, 3543.6 
090151 V Ursar Mayorts— 095421 V Lronis 
3526.1 10.5 Nk. 3478.8 13.6Ym, 3546.6 
090425 W Cancri— 3487.1 [11.8 a 3546.7 
3514.3 11.3 L. 3546.3 12.6 L. 3525.7 12.5 W 3547.6 
35436 12.0 Pi, 3528.7 12.4Lv, 3556.7 
091868 RW CarinaE— 3543.6 11.4 Pt, 3560.7 
3517.0 13.1 Bl. 35329 [13.3 BI. 3546.6 12.0M. 3574.7 


Star Observers 


April 20 to June 20, 1923—Continued. 


Est.Obs 


11.0 Pt, 
9.6 Pt. 


8.3 Pt, 
8.0 M, 
$.$Ct, 
7AY, 
a7. 
8.6 Al, 
8.7 Pt. 


8.2 Sg, 
8.9 Mh, 
8.0 Pe, 
8.3 Ro, 
8.8 Au, 
8.6 Au, 
8.4 Ct, 
7.7 Sg, 
87 Au, 
8.4 Ct, 
vA Ft 
8.5 Ct. 
7.4Ca, 
6.6 Sg, 
7.4Su 


eo 


NR WNHWwNWNS- 


+ 


— ee et 


pan poms bad pend em Om peed bed 
mw WUIW YI we 


7.0 Pt. 


11.00, 

11.1 Wf, 
11.0 Ya, 
10.4 Bu, 
10.0 Wf, 
90WeE 
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Star J.D. Est.Obs. J.D. Est.Obs. 

095503 RV CarinaE— 
3517.0 11.2 Bl, 3532.9 11.4BI. 
3525.0 11.4 Bl, 

100661 S CARINAE— 
3486.0 84Bl, 3517.0 68 BI, 
3495.9 84Bl, 3525.0 6.3 BI, 
3506.9 7.6Bl, 3532.9 6.1 BI. 

103212 U HypraE— 
3504. 6.0Kd, 3525.0 5.8 Kd, 
3507.0 58Kd, 35343 4.7L, 
agcizca 47L, 33450 5S8Kd, 
3516.0 5.8Kd, 3552.0 5.8 Kd, 
got §58Rd, 35554 . 5:01, 
3523.0 5.8Kd, 3559.0 5.9 Kd. 

103769 R Ursar Majoris— 
3485.1 [11.5Ch, 3553.6 8.1 Mh, 
3491.1 12.2Ch, 3553.7 7.9Ca, 
3516.2 11.3Ch, 3554.6 80Cd, 
3521.1 11.1Ch, 3556.3 8.0 Ro, 
3525.7 10.2 Wf, 3558.8 7.8Sg, 
3526.1 10.3Ch, 3560.7 8.0 Wf, 
3530.6 9.4Cd, 3565.6 7.7 B, 
gual ‘91Ch, 35687 -79 Ly, 
3532.4 @5Br, 3571.7 8.1 Kl, 
$535.2 88Ch, 35/27 78 Pt, 
3541.2 86Ch, 35728 8.0Sg, 
3543.6 83 Ya, 3574.7 8.1 Wf, 
3543.6 84Pt, 3582.6 8.0Ca, 
3546.6 83M, 3584.7 81K, 
3546.8 8.0 Wf, 3597.7. 8.0 KI, 
3547.7. 80Sg, 3599.7. 8.1K. 
3548.7. 8.0 Lv, 

104620 V HypraE— 
3486.0 80BI, 3531.2 9.1Ch, 
3487.1 89Ch, 35329 84 Bl, 
3495.9 8&2Bl. 35404 9.1L, 
3498.2 88Ch, 3541.2 9.5Ch 
35069 7.9Bl, 3543.6 93 Ya 
3512.3 8.0L. 3543.6 9.0Pt 
3517.0 84BI, 35603 9.61 
3518.2 9.0Ch. 35726 87 Pt 
3525.0 8.5 Bl, 

104814 W Leronis— 
3489.1 9.4Ch, 3546.7 11.2 Y, 
3503.1 10.1Ch, 3570.6 12.5 B, 
3524.1 108Ch, 3571.7 12.6 Lv, 
3543.6 11.6 Pt, 3572.7 12.7 Pt. 

110506 S Lronis— 
3489.1 98Ch, 35241 11.8Ch 
3505.1 9.8Ch, 

111661 RS CEentAvuri-— 
3489.0 13.5 Bl, 3517.0 11.4 Bl. 
34959 13.0Bl, 3525.2 10.0 Bl, 
3506.9 12.4B1, 35329 98 BI. 

114441 X CENTAURI— 
3486.0 10.5 Bl, 3506.9 11.2 BI, 
3496.0 10.9Bl, 3517.0 11.8 BI. 


Star J.D. Est.Obs. J.D. 

115058 W CENTAURI— 
3486.0 93Bl, 3517.0 
3496.0 9.9Bl, 3525.2 
3506.9 10.8 Bl, 

115905 RX VirGinis— 
3507.3. 87 Au, 3547.4 
3515.4 8.6Au, 3554.4 
3522.3 8.5 Au, 3556.4 
3535.3 89 Au, 3559.4 
3540.4 89 Au, 3562.3 
3542.4 8&7Au, 3563.4 
3543.4 8.6Au, 

115919 R ComaAge BERENICES— 
3525.7 12.8 Wf, 3556.7 
3536.7 11.1Lv, 35568 
3537.8 11.0Lv, 3560.7 
3543.6 103 Ya, 3565.7 
3543.6 10.3 Pt, 3572.7 
3544.7. 10.0Sw. 3574.7 
3544.7 99Lv, 3586.7 
3546.6 97M, 3589.6 
35468 9.5 WE, 

120012 SU Vircinis— 
3492.2 10.4Ch, 3545.7 
3503.1 9.0Ch, 3570.6 
3524.1 9.2Ch, 3571.6 
3543.6 109 Pt, 3572.7 

120905 T VirGiInis— 

3544.7. 13.6Lv. 3571.7 
3544.7. 13.4Sw, 3587.6 
35457 i122 Br, 
121418 R Corvi— 
3512.3 8.5L, 3544.0 
3519.1 94Kd, 35466 
3531.0 11.3Kd, 3547.6 
3540.4 9.6L. 3554.4 
3543.6 10.0 Ya, 35626 
3543.6 10.5 Pt. 3573.6 

122001 SS Vircinis— 

3528.3 9.9L, 3555.4 
3531.6 9.70, 3567.6 
3541.4 8.4L, 

122532 T CANUM VENATICORU 
35261 10.5Nk, 3546.6 
3535.8 10.3M, 3573.6 
3543.6 10.3 Ya, 3585.6 
3545.7. 10.7 Br. 3589.6 

122803 Y VirGinis— 

3514.3 9.6L. 3547.6 
3540.4 94L, 3554.4 
3545.7 9.7 Br, 3567.6 

122854 U CEentTAurI— 
3486.0 9.9 Bl, 3507.0 
3496.0 10.5 Bl, 3517.1 

123160 T UrsarE Majoris— 
3525.8 98Wf, 3565.6 
3530.7. 9.5Sg, 3570.7 
3531.6 92Cd, 3570.7 
3545.7 &7Br, 3572.8 





VARIABLE STAR OsSEkVATIONS, April 20 to June 20, 1923—Continued. 


Est.Obs. 


11.5 Bl, 
11.8 Bl. 


8.6 Au, 
8.8 Au, 
8.8 Au, 
8.8 Au, 
8.6 Au, 
8.7 Au. 


9.3 Lv, 
8.8 Bu, 
9.1 Wf, 
8.4 Lv, 
8.6 Pt, 

8.8 WE, 
8.6 Lv, 
$7 Ya. 


10.7 Br, 
11.6 B, 
11.5 Gd, 
12.0 Pt, 
IZ Ey, 
11.0 Gd. 
11.0 Kd, 
10.4 M, 
10.60, 
TT. 
10.6 B, 
11.8 Pt. 


9.4L, 
8.6 B. 


M— 

100 Pt, 
9.3 Pt, 
9.3 Gd, 
9.5 Ya. 
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VARIABLE STAR OBservATIONS, April 20 to June 20, 1923—Continued. 
Est.Obs. 


Star J.D. 
123160 T 
3546.6 


123307 R 
3515. 
3522.3 
3524.6 
3528.3 
3529.6 
3540.4 
3541.4 
3542.6 
3544.7 

123459 RS 
3486.2 
3497.2 
3516.1 
3525.8 
3527.1 
3545.8 
3546.6 
3546.8 


2 wW 


Est.Obs. 


8.8 Pt, 

8.5 M, 

8.9 Wf, 
9.0 Sg, 
8.6 Ya, 
8.8 Ro, 
8.8 Y, 

8.6 Ca, 
8.5 Sg, 
8.8 Wf, 


VIRGINIS— 


8.0 Au, 
7.9 Au, 
9.0 Fi, 
S31, 
8.8 O, 
8.7 Au, 
8.9L. 
8.8 Ca, 
9.4 Ct, 


J.D 


3573.7 
3574.7 
3580.3 
3582.7 
3582.8 
3583.3 
3586.7 
3588.6 
3589.6 


3546.6 
3546.6 
3547.6 
3556.4 
3559.4 
3562.4 
3567.6 
3570 4 
3573.7 


UrsaE Magoris- 


99 Ch, 
10.0 Ch, 
11.0 Ch, 
12.0 Wf, 
11.5 Ch, 


3548.7 
3556.8 
3556.8 
3560.8 


3586.7 


123961 S UrsAge Magoris- 


3525.8 
3530.7 
3531.6 
3534.3 
3545.8 
3546.6 
3546.6 
3546.8 
3547.7 
3548.7 
3550.6 
3552 3 
3554.3 
3556.3 
3556.8 
3558.7 


124204 RU Virainis— 


9.2 Wf, 
8.8 Sg, 
8.8 Cd, 
tg a 
8.7 Br, 
8.0 Pt, 
8.6 M, 
8.9 Wf, 
8.6 Sg, 
8.5 Lv, 
8.6 Ya, 
o7 L, 
8.3L, 
8.4 Ro, 
S53 Lv. 
8.5 Ca, 


3558.8 
3560.7 
3565.6 
3568.7 
3570.7 
3570.7 
35728 
3573.7 
3574.8 
3576.8 
3580.3 
3582.7 
3583 3 
3586.7 
3588.7 
3589.6 


3573.7 


3557.6 
eral 
IIIA 


3546.6 13.6 Pt, 
124606 U Vircinis— 
3499.7 9.0 Pa, 
3546.6 12.0 Pt, 
3549.7 128 Y, 
130212 RV Vircints— 
3525.8 13.3 Wf, 
3546.8 12.5 WE, 


35 
3574 


— een 


UrsagE Majoris—Continued. 


8.4 Pt, 
8.4 WE, 
8.5 Ro, 
8.6 Ca, 
8.5 Kl, 
8.9 Ro, 
8.6 Lv, 
8.8 Su, 
9.0 Ya. 


9.2 M, 
9.2 Pt, 
9.5 Ya, 
9.8 Au, 
9.8 Au, 
10.3 Au, 
10.1 B, 

10.3 LL. 

10.5 Pt. 


SS 


WWin FPWWww 
NI NTIS SD S DO 


Cn 
wren Ny 
mg- ar 


Po hao ho Lae | 


vat 
OAAS DR! 
ra Fr ag * 


_ 
ro) 


90 S100 NIGO NI90 NI NI 90 90 90 NI 90 
S>RMDBANWNNONYNWS 


13.8 Pt. 


12.8 Y, 
13.0 Pt. 


11.9 Wf, 
12.3 Wf 


Star J.D. Est.Obs. J.D. Est.Obs. 

131283 U Octantis 
3486.0 98 BI, 3517.1 11.6 BI, 
3496.0 103 Bl, 3525.2 11.6 Bl. 
3507.0 10.8 Bl, 3532.9 11.9 Bl 

132002 W_ VirGinis— 
3567.6 98 B. 

132202 V ViRGINIS 
3567.6 [12.0 B 

132422 R Hyprar 
3480.1 48Bl, 3525.0 6.7 Kd, 
3486.0 5.1Bl, 3525.2 6.0BI, 
3486.2 5.2Ch, 3527.4 6.6L, 
3490.2 5.3Ch, 3531.1 6.9 Kd, 
3497.2 5.5Ch, 35329 58 BI. 
3500.2 6.0 Bl, 3536.0 7.0Kd, 
3504.1 6.2Kd, 3541.4 631 
3507.1 63Kd, 3541.4 66Gi 
3515.4 64Gi, 35440 7.3Kd 
3516.1 6.4Kd, 3546.6 6.8 Pt, 
3516.2 62Ch, 3552.0 7.6 Kd, 
3517.1 6.4Kd, 3553.1 7.6 Kd, 
3517.1 6.0Bl, 3558.0 7.7 Kd, 
3520.4 6.3L. 3570.4 8.1L, 
3522.1 6.9Kd, 3573.7 7.0 Pt. 
3524.2 6.3 Ch, 

132706 S VIRGINIS 
3497.2 68Ch, 3553.6 8.2 Mh, 
35258 7.2Wf, 35588 84Sg, 
3526.2 7.6Ch, 35608 82 Wf, 
3529.8 7.5Sg, 35657 82Ct, 
3544.7. 7.7Ct, 3573.7 8.6 Pt. 
3545.8 80M, 3574.7 84WE, 
3546.6 7.9Ca, 3577.6 8.8 Ca, 
3546.6 7.6 Pt. 3580.6 9.0 Gd, 
35468 78 Wf, 3582.7 9.0Sg, 
3547.7. 7.7 Se¢ 3582.7. 9.1 KI. 
3550.6 8.0 Ya, 

133155 RV CENTAURI 
3486.0 8.0Bl, 3517.1 8.0BI, 
3496.0 8.0BI, 3525.2 78 BI, 
3507.0 7.8 Bl, 3532.9 77 Bl. 


133273 T 


mmmmnuuIu 


W www Ww Www 


UrsArE MINorIs 


12.0 Wf, 
11.3Lv. 35648 
103 Br, 3573.8 
10.6M, 3574.7 


3560.8 


10.8 Wf, 3586.7 
10.6 Lv, 3586.7 
9.8 Ya, 
"ENTAURI— 

6.2 Bl, 3525.2 
5.8 Bl, 3531.1 
6.0 Bl, 3532.9 
6.4Kd, 3536.0 
6.4Kd, 3544.0 
6.2 Bl, 3552.0 
6.5 Kd, 3553.0 
6.5 Kd. 3558.0 


10.0 Wf, 
9.1 Lv, 
9.1 Lv, 
91 Wf, 
8.6 Bu, 
9.0 Lv. 


~ -> 
oo 
Qos Gus 


=. Nn 
IND Nbe 


AAAAALA 


NINN 
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VARIABLE STAR OBsERVATIONS. April 20 to June 20, 1923—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. 

134236 RT CEeNTAURI- 

3486.0 10.1 Bl, 3517.1 11.6 Bl, 
3496.0 11.0 Bl, 3525.2 12.5 BI. 
3507.0 11.0 BI, 

134440 R Canum VENATICORUM— 
3537.88 S86Lv, 3568.6 10.28, 
35428 88M. 3573.7 10.3 Lv, 
3546.6 8.6 Pt. 3573.7 10.2 Pt, 
3552.7. 98Lv, 3582.7 10.4Lv. 
3553.6 94Ya, 3582.8 10.4 KI, 
3564.7 100Lv, 3591.8 10.4 KI. 

134536 RX CENTAURI— 

3489.0 12.4Bl, 3525.2 13.5 Bl 

135908 RR VirGinis— 

3499.7 14.2 Pa, 3546.6 11.7 Pt, 
Ssaee W5Pa, Hoo6 122M, 
3534.7. 12.9Pa, 3570.6 11.6 B, 
3545.7 125Pa, 3575.7 11.7 Pt, 

140113 Z Bootis— 

3525.8 14.3 Wf, 3560.8 [14.5 Wf 
3545.7. 15.0 Pa, 3574.8 14.2 Wf 
3553.6 143M, 

140512 Z VirGinis— 

3546.6 10.6Pt, 3562.6 10.5 8B, 
35506 108 Ya, 3575.7 11.2 Pt. 

140528 RU HypraE— 

3486.0 13.3Bl, 3517.1 10.4 BI, 
3496.0 12.5 Bl, 3525.2 9.8 BI, 
3507.0 10.7 Bl, 35329 9.0 BI. 

140959 R CENTAURI— 

3486.0 7.1 Bl, 3517.1 6.4 BI, 
3496.0 7.0BI, 3525.2 6.2 BI, 
3507.0 68BI, 35329 6.4BI1. 
141567 U Ursae Minoris— 
3492.2 8&8Ch, 3546.6 9.0 Pt, 
gonn.2 82Ch. 35536 9.2 Ya, 
3516.2 82Ch. 35568  9.4Lv, 
3526.2 83Ch, 35648 9.6Lv, 
3536.1 89Ch, 3573.7 10.2 Lv, 
S47 «6SLv, 3557 Wi Pt, 
3544.7. %O0Sw. 3579.7 10.8 Lv, 
3545.8 9.1 Br, 3587.8 10.5 Lv. 

141954 S Booris— 

3478.7, 10.4Ym, 3547.7. 8.0Sg, 
3514.3 8.3L, 3553.6 8&4Ya, 
3525.8 84Wf, 35543 8.5L, 
3530.7 85Sg, 3560.8 8&8 Wf, 
3537.6 8.10, 35628 8.2Sg, 
35404 8.1L, 3570.6 9.2B, 
3542.66 85Gi, 35748 9.5 WE, 
3545.7 86M, 3575.7 9.7 Pt, 
3545.8 84Br. 35806 9.5 Gd, 
3546.6 83Pt. 3583.8 9.8Sg. 
3546.8 S84Wf 

142205 RS Vircinis— 

3545.8 10.0Br. 3570.6 11.0B. 
3546.7. 98M, 


Monthly Report of the American Association 


Star J.D. Est.Obs. J.D. 
142539 V Bootis— 
3523.0 10.4Kd, 3553.6 
3526.1 11.1 Nk, 3554.3 
3530.7. 11.3Sg. 35563 
3531.0 10.4Kd, 3561.7 
3535.8 10.4M, 3575.7 
3540.4 11.3 L, 3580.3 
3542.6 11.3Su, 3583.8 
3546.6 10.8 Pt, 3583.7 
3547.6 10.8Ca, 3587.6 
3549.7 11.1Sg, 3588.6 
142584 R CAMELOPARDALIS— 
3525.8 93 Wf, 3546.8 
3535.4 9.4Gi, 3547.6 
3533.88 98M, 3559.4 
3536.6 9.50, 3560.8 
3545.8 10.0 Br. 35748 
3546.6 10.1 Pt, 3575.7 
143227 R Bootis— 
3503.3 7.1Ch, 3545.8 
3529.8 8.6Sg, 3549.7 
3530.6 8.60, 3561.7 
3535.8 9.1M, 3575.7 
3544.6 94Ca, 3583.7 
3546.6 93 Pt, 3583.8 
3547.7 9.5Ct, 3588.6 
144918 U Bootis— 
3515.4 10.8Gi, 3551.5 
3535.4 10.8Gi, 3562.6 
3546.6 11.2M, 3588.6 
145254 Y Lupi— 
3486.0 84Bl, 3517.1 
3496.0 8.7 Bl. 3525.2 
3507.0 93BI1, 3532.9 
145971 S Apvopis— 
3486.0 10.3.Bl, 3517.1 
3496.0 10.3 Bl, 3525.2 
3507.0 10.2Bl, 3532.9 
150018 RT LipraE— 
3545.7 12.5 Pt, 3575.6 
150519 T LiprAaE— 
3534.8 11.7M, 3575.6 
35457 13.2 Pt, 
150005 Y LiprAaE— 
35286 13.4L, 3561.6 
3545.7 14.6 Pt. 3575.6 
151432 U Coronare BoreALis— 
3526.1 9.9 Nk. 
151520 S LiprAE— 
3492.2 10.6Ch. 3530.2 
3503.2 10.2Ch, 3534.8 
3516.2 9.8Ch, 3545.7 
3524.2 96Ch, 3559.6 
3528.6 8.9L, 3575.6 
151714 S SerPpentis— 
3525.8 12.8 Wf, 3560.8 
3529.6 13.2L, 3560.6 
3545.9 12.3 Br. 3561.6 
3546.8 12.4Wf. 3574.8 





Est.Obs. 


11.1 Ya, 
10.8 L, 
10.5 Ro, 
10.8 Sg, 
10.2 Pt, 
10.0 Ro, 
9.9 Sg, 
9.7 Ca, 
9.6 Su, 
9.5 Gd. 


9.7 Wi, 
10.3 O, 
11.0 Gi, 
10.8 Wi, 
11.5 Wf, 
12.1 Pt. 





9.2 Br, 
10.0 Sg, 
9.5 Sg, 
10.9 Pt, 
12a, } 
in S¢g, 
11.8 Gd. 


11.0 Gi, 
11.1 B, 
11.2 Gd. 


9.9 BI, 
10.2 Bl, 
10.2 BI. 


10.1 BI, 
9.8 Bl, 
10.1 BI. 


10.6 Pt. 
12.8 Pt. 


9.2 Ch, 
8.6 M, 
8.6 Pt, 
a7. 

8.6 Pt. 


11.9 Wi, 
ZO 1., 
11.6 B, 
11.8 Wf. 








Star J.D. 
3525.8 
3529.8 
3530.6 
| 3531.1 
3532.7 
3543.6 
3544.6 
3545.7 
3545.7 
3545.9 
3546.8 
151822 RS 
3480.1 
3489.0 
3500.2 
3507.0 
3517.1 
3525.2 
152714 RU 
3528.6 
3534.8 
3540.6 
3547.7 
3551.6 





Est.Obs. 


9.0 Wi, 
9.8 Sg, 
10.1 Cd, 
10.1 Kd, 
10.0 Br. 
10.0 Pi, 
9.8 Ca, 
96 Pt, 
10.7 Ct, 
10.3 Br, 
10.0 M, 


LiprAE— 
10.9 | 
11.3 1 

11351 

11.3 } 
| 


mw Uuiw ~ 


1 
1 


LiprAE— 
r 4 
8.0 M. 
ak. 
8.0 Sg. 
+s 


31, 
1.5 Bl, 
1.8 Bl, 


~ 


¢ 


152849 R NorMAE— 


3486.0 
3496.0 
3507.0 


8.6 Bl, 
8.8 Bl, 
9.6 Bl, 


153020 X LipragE 


3480.1 
3489.0 
3500.2 
3507.0 


121 Bl, 
11.7 BI, 
11.5 Bl, 
11.3 Bl, 


153215 W LiprAE— 


3489.0 
3527.7 
3533.0 


12.8 Bl, 
14.2 Pa. 
[13.5 Bl, 


of Variable Star Observers 


J.D 


151731 S CoronaE BoreEALis— 


3547.7 
35488 
3549.6 
3560.8 
3561.7 
3562.6 
3574.8 
3575.6 
3580.8 
3583.8 


3527.7 
3528.6 
3533.( 

3534.7 
3545.7 
3559.6 


3559.7 
3561.6 
3575 6 


3583.8 


3517.1 
3525.9 
3533.0 


153378 S Ursar Minoris- 


3525.8 
3526.1 
3531.8 
3536.0 
3545.7 
3547.7 
3547.7 
3550.8 
3556.3 
153620a U 
3480.1 
3489.1 
3500.2 
3507.1 
154020 Z 1 
3489 1 
3500.2 
3507.1 


8.8 Wi, 
8.6 Nk, 
86 Sg, 
9.0 Kd, 
8.0 Pt. 
8.5 Sg, 


8.5 Wf, 
90 Ym, 


8.5 Ro, 
LiprAE— 
9.3 Bl. 
9.5 Bl. 
10.0 Bl. 
10.5 Bl, 
IBRAE— 


3559.6 
3559.7 
3560.8 
35748 
3575.7 
3583.3 
3587.6 
3589.8 


3517.1 
3533.0 
3534.7 


3517.1 
3526.0 
3533.0 


Est.Obs. 


98 Wi, 
10.3 Sg, 
9.8 Cd, 


10.3 Wf, 


10.3 Sg, 
10.0 B, 

10.6 Wf, 
10.2 Pt, 
11.4 M, 
11.1 Sg. 


109 Pa, 
22 i. 
11.6 Bl, 
10.8 Pa, 
103 Pa, 
11.0 L. 


8.0 Sg. 
7.4 B, 
8.9 Pt, 
10.0 Sg. 


VARIABLE STAR OBSERVATIONS, April 20 to June 


Star J.D. 


20, 1923 


Est.Obs. 
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Continued. 


J.D. 


154428 R CoroNAE BorEALIS 


3486.2 
3501.2 
3504.1 
3506.3 
3512.6 
3515.4 
3516.2 
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6.2 Ch, 
6.2 Ch, 
6.1 Kd, 
6.0 Kd, 
6.1 ® 

6.1 Gi, 
6.2 Ch, 
6.4 Kd, 
6.3 Ch, 
6.5 Kd, 
6.6 Wi, 
6.8 Br. 
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6.9 Br, 
6.7 Wi, 
6.6 Ch, 
6.8 Wi, 
6.8 Ch, 
7.0 Ch, 
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3559.8 
3560 6 
3560.7 
3560.8 
3560.8 
3561.6 
3561.6 


Est.Obs. 


10.3 Sg, 
10.6 Wf, 
10.3 To, 
10.4 Ct, 
10.2 L, 
10.7 To, 
12.3 Bt. 
10.3 Sg, 
11.0 Sg, 
11.0 Pt, 
11.2 O, 
11.0 Mh, 
11.7 Ct, 
11.0 Pt, 
11.3 O, 
11.0 Ya, 
11.5 Fa. 
11.2 Sg, 
11.4 Ct, 
10.7 Cg, 
11.2 M, 
12.4 Ym, 
11.4 Kd. 
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11.5 Ym, 
11.8 Wf, 
11.3 B, 
12.0 L, 
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VARIABLE STAR OBSERVATIONS, April 20 to June 20, 1923—Continued. 


Star J.D. Est.Obs. Star J.D. Est.Obs. J.D. 
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154428 R Cor. Bor.—Continued. 


3536.1 
3536.6 
3536.6 
3536.7 
3536.7 
3537.2 
3537.6 
3537.8 
3538.7 
3539.1 
3539.7 
3539.7 
3539.7 
3540.4 
3540.6 
3540.7 
3540.8 
3541.2 
3541.4 
3541.4 
3541.5 
3541.7 
3541.7 
3541.7 
3541.8 
3542.6 
3542.7 
3542.8 
3543.6 
3543.6 
3543.6 
3543.6 
3543.7 
3543.8 
3544.0 
3544.6 
3544.7 
3544.7 
3544.8 
3545.7 
3545.7 
3545.7 
3545.8 
3546.4 
3546.6 
3546.6 
3546.6 
3546.6 
3546.6 
3546.7 
3546.7 
3546.8 
3547.4 
3547.6 
3547.6 
3547.6 
3547.6 


7.3°Ch, 


LA SHnOUMNwWSOV 
aces” Boo we 


—— 


an) 


xe 


SGNOeBNNCNRMYED BUADAUWHND: 


Se, 
Ee oe, 
Fert, 
84M, 
8.5 Pt 


1 0 0 NI NINNNINNNNINININININ? 


8.4 Wi, 


8.6 M, 
9.0 Su, 
8.90. 

8.8 Pi, 
8.0 Ya, 
8.4 Pt. 
90M. 


90 Kd, 


9.0 Su, 
9.0 Pt. 
8.9 Ct, 
93M, 
92Ct, 
9.6 Br, 
9.3 Pt. 
9.4M, 
96L. 

98 O, 

97M, 
9.2 Pt, 
9.5 Ya, 
92 Su. 
100 Se, 
O3'Ct. 


9.9 Wt, 


10.0 Gi, 
95 Ya. 
103 0, 

10.1 Cd. 
9.8 Pt, 


=O 
ae 


154536 X CoronakE BorEALIS— 


3545.7 


rao Ft, 


J.D. Est.Obs. 
3561.6 11.3 Pt 
3561.7 [11.0 Sg 
3562.6 11.2 B, 
3562.8 [10.7 Se. 
3563.4 11.3 Gi, 
3563.6 11.2 Fi, 
3564.7 12.0 Bt, 
3565.0 11.4 Kd, 
3565.6 11.0 Pt, 
gooor T10Ct 
3566.6 11.0L, 
3567.6 11.3 B, 
3568.6 11.3 B, 
3570.3 [10.7 Pe, 
35706 11.3 B, 
3571.6 11.5M, 
3571.6 11.1 Gd, 
35727 112 Pt, 
3572.7. 11.9 Bt, 
3572.8 [11.4 Sg, 
3573.6 11.3 P 
3574.7 10.9 Ct, 
3574.8 11.2 Wf, 
3575.6 11.0 Pt. 
3576.8 11.1 Wf 
3577.8 11.0 Pt. 
3577.8 10.9 Wf 
3578.8 11.0M 
3579.6 10.7 Pt 
3579.7 11.0 Sg, 
3579.8 10.9M, 
3580.6 10.0 Ft, 
3580.7 10.6 Pt, 
3580.8 10.5 M, 
3580.8 10.8 Wf, 
3582.7 9.8Sg, 
3583.6 10.3 Ft, 
3583.8 9.0Sg. 
3584.7. 9.4 Pt. 
3584.8 8.6 KI, 
3585.6 9.2Pt, 
3585.6 9.8 Ft, 
3585.7. 9.3 Ct. 
3586.6 9.1 Pt, 
3587.6 8.5 Gd. 
3587.7 8&8 Pt, 
3587.7 8.6 Su, 
3588.8 8.5 Pt. 
3589.6 8&3 Pt, 
3589.6 8.5 Ya, 
3589.7. 69Su. 
3589.7. 8.5Ca, 
3589.7. 8.9Ct, 
3590.6 8.5 Pt. 
3592.6 10.5 K1, 
3599.7. 7.7 Kl, 
3601.7, 7.6 KI. 
3546.6 [12.2 M 


154615 R Serrentis— 
3492.3 68Ch, 3547.3 
3517.3 7.4Ch, 3548.8 
3529.2 76Ch, 3559.6 
3529.6 8.00, 3558 6 
3529.8 79Sg, 3559.7 
3543.6 8.00, 3562.6 
3544.6 84Su, 3575.7 
3545.7 81 Pt, 35776 
35459 83Br, 3588.6 


Est.Obs. 


9.8 Pt. 
9.4 Ca, 
9.7 Su. 


154639 V Coronart BorEALis— 


3525.8 99WE, 3560.8 
3533.6 10.80, 3562.6 
3544.6 10.6Ca, 35748 
3545.7 9.5 Pt, 3575.7 
3545.9 10.5 Br, 35788 
3546.6 10.5M, 3589.8 
3547.7. 10.3 Wf. 


154775 R LiprAaE— 
3545.7 11.4Pt, 3575.7 
3561.7 11.8B, 


155018 RR LipraE— 
34923 11.2Ch, 35348 
3517.3 90Ch, 3541.6 
3523.3 9.0Ch, 3545.7 
3528.6 9.0L. 3562.7 
3530.2 9.0Ch, 3575.7 
155823 RZ Scorriu— 
35457 WSPt, 35757 
160021 Z Scorru- 
3480.1 10.7Bl, 3517.5 
3489.1 10.9BI, 3526.0 
3500.2 10.9Bl, 3528.6 
3507.1 11.0 Bl, 3559.6 
160118 R HercuLtis— 
3492.3 85Ch, 35488 
3517.3 9.4Ch, 3550.6 
3529.8 93Sg. 3559.7 
ax4o7 S97 Pt, 35757 
3545.7 10.0 Ct, 
160210 U Serpentis-— 
3526.1 90ONk, 35637 
35298 9.0Sg, 3570.6 
3533.6 850, 3571.6 
3536.6 85Cd, 3574.7 
3545.9 93Br, 3575.7 
3545.7 86Pt, 3576.7 
3546.7, 90M, 3580.8 
3548.8 93Sg¢, 3591.6 
3550.6 9.2Pi, 3601.7 
3559.7 93 Sg, 
160221a X Scoreu— 
3480.1 [12.0 Bl, 3507.1 
3489.1 121 Bl, 3517.1 
3500.2 11.4Bl1, 3533.0 
160519 W Scorpt 1 
3480.1 11.6Bl1, 3489.1 


10.8 Wf, 
10.0 B, 

10.8 Ca, 
99 Pt, 
10.8 M, 
10.8 Ca. 


12.9 Pt. 


9.0 KI, 
10.0 B. 
10.3 O. 
PLS Ct, 
10.3 Pt, 
8.9 KI, 
10.1 M, 
11.1 KI, 
11.4 KI. 


11.6 BI, 
11.4 Bl, 
12.1 BI. 


12.0 BI. 











ne 


of Variable Star Observers 


VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 
160625a RU 
3525.8 


HERCULIS 
7.8 Wf, 


J.D. 


3550.6 


3528.7 7.9L, 3557.6 
3540.6 8.4L, 3560.6 
3543.6 8.2 O, 3560.8 
3545.7 9.2 Ct, 3570.6 
3545.7. 8.5 Pt, 3574.8 
3546.6 88M, 3575.7 
3547.7. 8.1 Wf, 3580.8 


160625b SX HeErcuLis— 


3525.8 8.0 Wi, 
3528.6 7.9L, 
3530.6 8.0 Pt, 
3532.7 8.1 Wf, 


3560.8 
3561.6 
3571.6 


3573.6 


3533.6 8.0Pt 3574.8 
3538.7 7.9 Pt 3575.6 
85406 8.3L, 3577.8 
3542.6 79Pt, 3579.6 
3542.7 84Wf, 35808 
3547.7 S4WE, 3584.7 
3549.6 8.1 Pt, 3586.6 
3555.7. 8.1 Pt. 35888 
3557.6 83Pt, 3590.6 
3560.6 0.7%. 

161122a R Scorri 
3480.1 11.6 Bl. 3500.2 
3489.1 12.1 Bl 3545.7 

161122b S Scoren 
3480.1 11.5 Bl, 3517. 
3489.1 11.4Bl, 3533.0 
3500.2 11.1 Bl, 3533.8 
3567.1 11.1 Bl, 3545.7 


161122c T Scorer 


3533.8 10.4M. 


161138 W Coronar BorEALts- 


3528.8 11.7 Wf, 35608 
3545.7 12.6 Pt. 3574.8 
3547.7. 12.7 Wf, 3575.7 
161607 W Opuivucni 
3506.4 11.2Ch, 3559.6 
3528.6 12.1 L. 3575.7 
3545.7. 11.5 Pt, 
162112 V Opwivcnui 
3545.7. 85 Pt. 3586.7 
Sofad 617 Rh 


162119 U Hercutis- 
3525.8 8.9 We. 
35298 8&8 Sg, 


3533.6 9.30. 

3539.6 9.1 Gi, 
3542.6 9.3Ca. 
3543.6 9.40. 

35447 96Ct, 
3545.7 8.9 Pt. 
3545.9 9.1 Br, 
3546.6 95M, 


3547.7 
3548.8 
3550.6 


9.2 Wf, 
9.1 Sg, 
9.4 Pi. 


eeO8 


3586.7 


3587.6 


Est.Obs. 


22 F4, 
920, 
oS t.. 


9.0 Wt, 


9.2 B, 


10.2 Wf, 


10.1 Pt, 
98M. 


OO ORK 
ny NOUN © 


9.3 


12.8 Wf, 
13.1 Wf, 


13.0 Pt. 


9.1 Gi, 
970. 
9.4 Sg, 


9.3 Wf, 


9.4B, 
980, 


9.6 Wf, 


10.0 Ct, 
9.4 Pt. 
9.6 Ca, 
9.7 M, 


10.2 Ca. 


10.8 Su. 


Star J.D. 


162807 SS HercvutLis 


3528.6 92L, 3560.6 
3540.6 9.2L, 3575.7 
3545.7 9.1 Pt 3578.8 
35459 S88Br, 3581.6 
3558.8 10.0 M, 

162815 T OPpHivucHi 
3489.1 11.2 Bl, 3533.0 
3500.2 11.2 Bl, 3545.7 
3507.1 10.7 Bl, 3559.6 
3517.1 10.7 Bl, 3575.7 
3528.6 11.1 L. 


162816 S OpxHivcHi 


3529.6 125L. 3559.6 
3533.0 11.7 BI, 
163137 W Hercvuvis- 
3488.3 8.8 Ch, 3545. 
3517.2 96Ch, 3545.7 
3530.2 11.3Ch, 3546.6 
oe 11.00, 3575.7 
163172 R Ursae MINorIS 
5545.8 9.4M. 
163266 R DRACONIS 
3495. 11.2Ch, 3579.7 


? 

3545.8 125M, 35798 
3546.7 12.0 Pt, 

164055 S Draconis 
3546.6 88M. 

164319 RR OpuivcH! 
3520.6 12.0L, 3559.6 
3549.8 8.6 Pt, 357 

164715 S HercuLis 
3506.4. 12.0 Ch, 
3523.3 12.0Ch, 3550.6 
3545.9 12.0Br, 3579.6 
3546.7 12.2 Pt, 3581.6 
3546.7. 11.6 M, 

164844 RS Scorpt 


3480.1 11.8BI, 3507.1 

3489.1 11.7Bl, 3517.1 

3500.2 11.3 Bl 3533.0 
165030 RR Scorer 

3480.1 10.6 Bl, 3507.1 

3489.1 11.3Bl, 3517.1 

3500.2 11.5 Bl, 3533.0 
165202 SS OpuiucHt 

3549.8 13.0 Pt, 3579.6 
165631 RV HercuLis 

3549.7 14.5 Pt, 3573.7 

3553.6 13.8M, 3578.8 

3552.9 139Lv, 3579.6 

3564.8 11.9Lv, 3581.6 

3566.7. 12.0Sw, 3583.7 


165636 RT Score 
3489.1 [13.0 BI. 
170215 R OPpHIUCcHI 
3549.8 12.8 Pt. 
11.8 Pt. 


3533.0 


3601.7 
3579.6 


April 20 to June 20, 1923- Continued. 


Est.Obs. J.D. 


Est.Obs. 


9.8L. 


11.8 Br, 
12.1 Pt, 
11.8 M, 
13.0 Pt. 


10.8 Pt, 
10.8 M. 


S35 i. 
8.0 Pt. 


11 8 Gi, 
11.6 Pi. 
10.8 Prt. 
10.4 Gd. 


12.1 Pt 


10.1 Lv, 
10.0 M, 
99 Pt. 
9.9 Gd, 
10.3 Lv. 


10.8 BI 


11.2 Kl 
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VARIABLE STAR OBSERVATIONS, April 20 to June 20, 1923—Continued. | 

Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 

170627 RT HercuLtis— 180531 T Hercutis— 

3547.7 [14.0 Wf, 3576.7 14.1 Wf. 3506.3 8.5Ch, 3549.7 8.6 Seg. 
whee Me Gants 3523.3 7.6Ch, 35498 85 Pt, 

755301 11SBI. 3517.1 10081. 35258 74Wi, 35538 8.6 To, 
3500.2 104BI. 3525.2 9.9BI, Soee6 «378L, 35004 92 Pe, 
3507.1 108BI, 3533.1 9.9 Bl. 3530.2 7.6Ch, 3557.6 9.20, 

171401 70 eS : 3531.8 7.6Sg, 3557.6 9.5 Cd, 

inte Sie 9 ar _ 35327 7.3Wf, 3558.6 9.1Ca, 
3539.6 9.0Gi, 3553.7 9.5 To, 35338 72M 35507 OSS 

oa oan 3533. &M. 3559.7 9.5 Sg, 
3545.9 96Br, 3560.7 98 To, c 5 < = 
3546.7 9.5: 35776 11.4C: 3536.6 8.0Cd, 3560.8 9.2 To, 
38467 92Pt 38796 111Pt 35416 8.1L. 35608 9.3 Wf, 
38515 97 ray a sae 3542.6 80Ca, 3562.7 9.6To 
ae 3542.7 7.6Wf, 35666 10.4L, 

171723 RS Hercutis—__ ; 3546.0 8.1 Br, 35748 11.1 Wf, 
3525.8 12.5 Wf, 3560.8 10.6 Wf, 3546.6 &83Ya. 35788 11.4M, 
3526.1 123. Nk, 3574.8 10.0 Wf, 3546.6 8.50, 3579.6 11.5 Pt. 
3545.9 12.1Br, 3579.6 9.4Pt. 35477 83 Wf. 3580.8 11.2We. 
3546.7 12.1 Pt. 35798 9.4M. 3548.7  8.4To. 

3547.7 11.8 Wi, 180565 W Draconis— 

172486 S OcTANTIS— 3502.7 11.8To, 3579.6 12.6 Pt, 
3489.0 12.8 BI. 3530.6 10.4Cd, 3587.8 13.5 Lv. 

172809 RU OpnivucHi— 3549.8 11.4 Pt, 

3579.6 12.9 Pt. 180666 X Draconis— 

173212 RT Serpentis— 3549.8 11.7 Pt, 3579.6 10.6 Pt, 
35296 99L, 3560.6 9.3L. 35788 10.9Lv, 3587.8 11.1 Lv. 

173457 TY Draconis— 180911 Nova Opnuiucui #4— 

3555.4 9.1 Pe. 3549.8 12.8Pt, 3579.6 13.5 Pt. 

173543 RV Scorpu— 3561.6 12.9L, 
os es 3525.2 12.5 Bl. 181103 RY Opxivcni— 

5 . : ’ 3521.7 9.0Gi, 3552.8 84Lv, 

174135 SV Scorpiu— 35258 91Wf, 3560.8 87 Wf 
3517.1 10.8Bl, 3533.1 11.8 BI. 3533.8 8.2 he f, 35738 102Lv, 
3525.2 11.6 BI, 3539.6 8.2 ¢ 3574.8 10.1 Wf, 

174162 W Pavonis— 3547.7. 8.1 Wi, 3578.8 10.8 Lv, 

” 3480.1 10.2 Bi. 3500.2 10.4 Bl, 3549.8 7.8Pt, 3579.7 10.4 Pt. 
3489.1 10.4Bl, 3507.1 10.6 BI. 3551.5 83Gi, 3580.8 11.1 WE, 

174406 RS OpwivucHi— 3558.8 9.0 M, 3587.9 11.5 Lv. 
3546.8 11.3 Pt. 3579.6 10.9Pt. 181136 W Lyrae— 

175111 RT Opniucni— 3512.6 10.4L, 3560.6 12.4L, 
3549.8 11.7 Pt, 3560.8 12.2 To 3525.8 10.3 Wf. 3560.8 12.3 Wf, 
$993.7 123To, 3579.6 112Pt 3531.6 11.0L, 3565.8 12.0Ct, 

175458a T Draconis— 3532.7 11.4Wf, 3574.8 11.5 Ct, 
3553.6 12.3 M. 3533.8 11.2M. 35748 12.2 Wf, 

175458b UY Draconts— 3542.7 12.1 Wf, 3579.7 12.0 Pt, 
3553.6 11.2 M. 3547.7. 12.1 Wf. 35808 12.0 WE. 
175519 RY Hercutis— 3549.8 12.2 Pt, 
3506.3 9.3Ch. 35608 9.4T0, 785733 RV Sacitraru— 
3523.3 87Ch, 35648 9.6 Lv, 3489.1 11.0B1, 3517.1 10.3 BI, 
3530.2 88Ch, 35738 98Lv, 3500.2 10.4BI, 3525.2 10.0 BI, 
3533.8 92M, 35788 10.1 Lv, 3507.1 10.1 Bl. 3533.1 90 BI. 
3546.0 96Br, 35788 102M, 995% sv Heacuis— 
35008 92Pr, 35796 102P, “OO tient” 3508 145Pt 
35528 9.5Lv. 3587.8 10.3 Lv. a = 
3553.8 9.2To, 182306 T SrERPENTIS— 

175654 V Draconis— 3549.8 12.5 Pt, 3579.7 13.5 Pt 
3536.6 11.10. 3560.8 10.6 To, 183308 X Orpniucni— 

3553.8 10.5 To, 3579.6 9.6 Pt. gase6 «6701, 35516 721 
3555.7. 10.5 Pt, 3549.6 7.7 Pt, 3579.7 79P 





of Variable 


Star Obserz ers 





VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. J.D. 

184134 RY LyraE— 
3545.8 115M, 3579.7 
3549.8 11.0 Pt. 

184205 R Scuti— 
3348.7. 6.0Ym, 3563.7 
3506.3 5.5Kd, 3564.8 
SoizH «6 SLL, 3565.7 
35183 5.5Kd, 3566.6 
3528.6 5.0 L, 3567.8 
3533.9 5.3 Pt. 3572.7 
359347 S3Pt. S737 
3535.8 5.3 Pt, 35748 
3536.8 55Cd, 3575.7 
3540.6 5.0L, 3576.7 
3544.3 5.5Kd, 3577.7 
3545.7 5.4Pt, 3577.8 
3546.7. 5.6Ca, 3579.7 
35488 5.5Sg, 3581.6 
3549.8 5.3 Pt. 3583.7 
3550.8 SS Ft, s5B3s 
35016 5.3L. 3584.7 
3552.2 5.6Kd, 3585.6 
3552.7 53 PX, 3586.7 
$5934 3S4Pt, 35677 
3553.8 5.4Ca, 3587.7 
goes 6h SSP, «6557 
3557.8 5.5 Pt. 3588.8 
3558.7 5.6Ca, 3589.7 
3558.8 5.3Sg 3589.7 
3559.6 5.3L, 3589.8 
3559.7 5.7Ca, 3590.6 
39027 0605.7 Ca, 

184243 RW LyraE— 
3549.8 14.5 Pt. 3579.7 

184300 Nova AQuILAE 23— 
3512.6 10.3 L, 3557.8 
3533.9 105 Pt. 3561.8 
3545.7 10.4 Pt, 3566.6 
3548.8 10.1Sg, 3572.7 
3549.8 10.3 Pt, 3579.7 
3553.7. 10.2 Ca, 3583.7 
3553.8 10.1 To, 


185512a ST 


35126 98L, 
3540.6 11.8L, 
185634 Z LyraE— 
3529.6 13.1L. 
3546.7. 11.5 M, 
190108 R AguiILaE— 
3549.8 6.0 Pt. 
3558.7. 6.5 Ca, 
190529a V LyrAE— 
35467 10.2 M, 
3549.8 9.8 Pt. 
190907 TY AQUILAE 
3550.8 10.4 Pt, 
190925 S LyraE— 
3578.8 14.1 Ly, 


SAGITTARII— 


3561.6 


3551.6 


3579.7 


3583.7 


3579.7 


3579.7 


3583.8 


April 20 to 


Est.Obs. Star J.D. Est.Obs. 
190926 X LyRAE 
13.2 Pt. 3550.8 8.9 Pr. 
190933a RS LyrAE 
3583.8 13.2 Lv. 
5.7 Ca. 190941 RU Lyrar 
6.1 KI. 3534.8 15. Pa. 
6.5 Ct. 190067 U Draconis 
Se 3550.8 13.8 Pt. 
6.0 Pt. 3553.6 136M, 
6.2 Pt. 191007 W AQvuiLaAE 
6.4 Pt. 3579.7 11.5 Pt. 
6.4 Ct. 191017 T SAGITTARII 
6.4 Pt. 3550.8 10.7 Pt. 
6.1 KI, 191019 _R SAGITTARII- 
6.3 Cd 3508.4 7.0Ch, 
6.5 Pt 3537.4 8&2Ch, 
6.5 Pt 35508 8&8 Pt, 
6.4C 3559.8 9.7 Ca, 
6.3 Ca 191033 RY SAGITTARII 
6.1 Sg 3508.4 [10.0 Ch, 
6.2 Pt 3512.7 [8.6L, 
6.0 Pt, 3527.4 [10.0 Ch, 
6.2 Ca, 3528.6 [8.6L, 
6.5 K], 3533.9 [11.5 Pt. 
6.3 Pt, 3537.4 [10.0 Ch, 
5.5 Su 3540.6 [9.7 L, 
6.1 Pi 3541.6 [9.7 L, 
6.2 Ca, 3549.8 14.0 Pt, 
9.1 Su 191124 TY SAGItTrarii- 
6.2 Pt 3500.2 11.6 BI, 
6.3 Pt 191310 S SAGITTARII- 
3579.7 12.4 Pt. 
191321 Z SAGITTARII 
14.6 Pt. 3548.6 12.2 Gi. 
191331 SW SaGitraril 
10.1 Pt. 3525.2 12.7 BI. 
10.1 To, 191350 TZ Cyeni- 
10.1 L, 3535.8 10.9 To, 
10.1 Pt, 3549.7 10.9 Dn, 
10.5 Pt, 3550.8 11.0 Pt, 
10.1Ca. 191637 U Lyrar 
3550.8 10.8 Pt, 
3557.6 1090, 
128L. 193311 RT AQuILAE 
3533.9 9.0 Pt, 
193449 R CyGn1 
12.0L. 3505.4 10.5 Ch, 
35259 96WFE, 
3527.4 94Ch, 
631 3532.4 9.3 Ch, 
65 ( 3533.8 9.2 Wf, 
3533.9 9.0Pt, 
3535.8 88M, 
10.6 Pt. 3544.7 8.2Ca. 
3547.8 8.4 To. 
3549.8 8.6 Dn, 
10.4 Pt. 3549.8 80Bt, 
3550.6 7.5 Dn, 
14.0 Ly 3550.8 7.9Sg. 


June 20, 1923—Continued. 


487 
J.D. Est.Obs. 

3579.7 89 Pt. 
3579.7 13.5 Pt 
3579.7 11.0 Pt, 
3583.7. 11.0 Ca, 
3583.8 11.0 Sg. 
3552.8 13.8 Pt, 
3556.8 13.5 Pt, 
3559.6 [11.0 L, 
3561.6 [11.0 L. 
3566.6 [11.0 L, 
3579.7 13.2 Pt, 
3588.8 [12.5 Pt, 
3589.8 [12.5 Pt. 
3525.2 12.2 Bl 
3533.1 12.9 BI. 
3553.8 11.0 To, 
3561.8 11.1 To, 
3579.7 10.7 Pt. 
3579.7. 11.0 Pt. 
3579.7 10.0 Pt. 
3560.7 6.4 KI, 
3561.8 68 To. 
3561.8 7.6 Wf, 
3562.6 7.0 Bt, 
3562.6 7.0 Dn, 
3562.7 6.8 To, 
3563.7 6.4K, 
3568.7 6.3 Kl, 
3570.3 6.2 Pe, 
35706 690, 
3573.7 68Dn, 
3573.7 69 Bt, 
3576.7 6.3 K1], 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 

193449 R CyGni—Continued. 
3550.8 7.6Bt, 3576.7 
35524 G1AKi, 35778 
3553.8 7.1To, 3585.6 
3555.7 7.3To, 3588.6 
3557.6 800, 3591.7 
3559.8 66Sg, 3601.7 

193509 RV AguiILaE— 
3533.9 14.8 Pt, 3579.7 

193972 T Pavonis— 

3489.0 13.3Bl, 3517.1 
3496.0 12.6Bl, 3526.0 
3507.1 118BI, 3533.1 

194048 RT Cyeni— 

3505.4 83Ch, 3544.7 
3522.6 9.1Gi, 35508 
3527.4 9.7Ch, 3561.8 
3532.4 98Ch, 3563.5 
3533.9 10.2 Pt, 3570.6 
3535.8 10.0M, 3579.7 
3544.4 10.4 Gi, 

194348 TU Cyeni— 

3506.4 9.7Ch, 3533.9 
3527.4 11.4Ch, 3535.8 
gsoe4 TWiSCh, 33797 
194604 X AguILAE— 
3525.9 11.1 Wf, 3561.8 
3533.9 11.7 Wf, 3576.7 
3533.9 11.1 Pt, 3578.7 
3535.8 12.0M, 3579.7 

194632 x CyGni— 

3348.6 51 Ym, 35748 
3499.5 11.4Ch, 3579.7 
35339 122 Pt, 

1794929 RR SaGitrari— 
3500.2 96Bl, 3525.2 

195142 RV Sacitrariu— 
3500.2 O8BI, 3533.1 
3525.3 11.6 BI, 

195202 RR AguILaAarE— 
3533.9 10.3 Pt, 3579.7 

195553 Nova Cyeni #3— 
3347.7. 10.5 Ym, 3552.7 
3353.8 10.7 Ym, 3555.7 
3532.4 10.8Ch, 3561.6 
3532.7 11.0 Pt, 3565.6 
3535.8 10.9Pt, 3566.6 
3543.7. 10.9 Pt, 3575.7 
3545.7 11.0 Pt, 3582.6 
3546.7. 11.0Ca, 3584.7 
3549.6 11.2 Pt, 3587.7 

195849 Z CyGni— 

3505.4 9.7Ch, 3535.8 
3522.6 10.0Gi, 3544.4 
3525.9 10.2 Wf, 3561.8 
3532.4 11.3Ch. 3576.7 
3533.8 10.9Wf, 3579.7 
3533.9 11.3 Pt, 


6.7 Wi, 


65 Pt 
6.3 Ca, 
6.90, 
6.4 Kl, 
6.4 K1. 


113 Pt: 


12.5 Wf, 
12.9 Wf, 
12.8 Lv, 


iso rt. 


1S Ct, 
12.9 Pt. 


10.9 BI. 


11.8 BL. 


9.5 Pt. 


10.9 Pt, 
11.0 Pt, 
10.8 Pt, 
11.0 Pt, 
10.8 L. 
10.8 Pt, 
10.8 Ca, 
11.0 Pt, 
10.7 Pt. 


11.4 M, 
11.6 Gi 


12.6 Wf, 
12.6 WE. 


12.6 Pt. 


American Association 


3525.3 11.4 Bl, 


April 20 to June 20, 1923—Continued. 
J.D. Est.Obs. 


Star J.D. Est.Obs. J.D. Est.Obs 
195855 S TELEscopu— 
3500.2 129Bl, 3525.3 126BI. 
200212 SY AQguiILAE— 
35126 9.1L, 3561.8 11.4 Wf, 
35316 98L, 3576.8 11.9 Wf, 
3533.9 99 Wf, 3579.7 11.8 Pt, 
3533.9 9.5 Pt, 3580.8 11.5 M. 
3561.6 11.8L, 
200357 S Crcni— 
3525.9 13.0 Wf, 3547.7 14.3 Wi, 
3533.8 13.8 Wf, 3561.8 14.9 Wi, 
3533.9 13.6 Pt, 3576.7 [14.9 Wf 
200514 R CApRICORNI— 
3533.9 98Pt, 3579.7 11.2 Pt. 
3561.6 9.9 Gi, 
200715a S AouiLar— 
3513.6 98Gi. 3559.5 11.7 Gi, 
3525.9 10.6 Wf, 3561.8 11.1 Wi, 
3533.9 11.4 Wf, 35718 9.6 Wf, 
3535.6 11.8Gi, 35798 96M, 
3552.8 11.8 Pt, 3579.7 9.7 Pt. 
3557.8 110M, 35808 94WE. 
200715b RW by ILAE— 
3552.8 9.3 Pt 3579.8 88M. 
3579.7 9.2 Pt 
200812 RU pC 
3525.9 10.3 Wf. 3561.8 12.7 Wi 
3533.9 10.7 Wf, 35768 13.3 Wi 
200822 W > Capricorni— 
3500.2 12.4 Bl. 
200906 Z AQuILaE— 
3535.6 10.6Gi, 3555.6 9.4Gi, 
3552.8 93 Pt, 3579.7 10.3 Pt. 
200916 R SaGcitTAE— 
3579.8 91M. 
200938 RS CyGni— 
3499.4 7.2Ch, 35516 7.5L, 
3931.6 751 35528 75:Pt, 
3532.4 72C h, 3561.8 8.0Seg, 
35348 75Se, 335797 75Ft. 
3545.8 88M, 3583.8 7.5Sg. 
3550.8 7.8Sg, 
201008 R De_pHini— 
3512.6 8.6L, 3552.8 9.4 Pt, 
35259 95WF, 3561.6 98L, 
35316 8&8&L, 3576.8 10.1 Wf, 
3533.9 9.0 WF, 3579.7 10.5 Pt. 
20112T RT CaApricorni— 
3540.6 7.0L. 
201130 SX Cyent 
35259 9.7 Wf, 35618 98M, 
3529.8 93M, 3576.7 10.2 Wi 
3533.8 93 Wf, 3580.8 98M 
201139 RT SacitTAri— 
3500.3 10.0Bl, 3533.1 11.6 BI. 
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Star J.D. Est.Obs. J.D. 

201437b WX Cyeni— 
3525.9 11.5 Wf, 3576.7 
3533.8 10.7 Wf, 3576.8 
3545.8 11.2M, 3579.7 
3546.0 10.6Br, 3583.8 
3550.8 10.5Sg, 3587.7 
35528 10.8Pt, 3591.7 
3560.7. 11.0K1, 3595.7 
3561.8 108Sg. 3601.7 
3567.8 10.5 WE, 

201647 U Cyeni— 
3534.8 9.0Sg, 3563.5 
3550.8 7.5Sg, 3579.8 
3552.8 8.0Pt, 3583.4 
3557.8 7.5 M, 3584.7 

202240 U Microscori 
3500.3 89BI, 3533.1 
3525.3 10.2 Bl, 

202539 RW CycGni— 
3580.8 8.6 M. 

202622 RU CaApricorni— 
3563.6 11.3 Gi. 

202817 Z De_pHINI— 
3525.9 11.8Wf, 3576.8 
3533.9 12.5 Wf, 3589.8 
3552.8 13.8 Pt, 

202946 SZ CyGni 
3532.7 9.0Pt, 3565.6 
3538.7 98 Pt, 35 
sls 692 Pt, 35727 
3545.7. 8.9 Pt, 3575.7 
3545.8 9.6 M, 3579.6 
3549.8 92Pt, 35847 


3552.7 10.0 Pt. 3586.6 
3555.7. 9.0 Pt, 3589.8 
3561.6 9.3 Pt 

202954 ST Cyceni— 
3525.9 12.1 Wf, 3561.8 
3529.8 11.7M. 3576.9 
3533.9 12.3 Wf, 3584.7 
3552.8 12.2 Pt, 

203226 V VuLPECULAE— 
35528 89Pt, 35798 
3557.8 9.1M, 3584.7 


203429 R Microscor1i— 
3500.3 10.1 Bl, 3525.3 
203611 Y Dre_teHini— 
3525.9 10.9 Wf, 3576.8 
3533.9 11.1 Wf, 3589.8 
552.8 11.6 Pt, 
203816 S DELpPpHINI— 
3580.8 10.2 M. 
203847 V CyGni— 
3508.4 11.0Ch, 3544.6 
3525.9 11.4 Wf, 3556.8 
3532.4 11.4Ch. 3561.8 
3533.9 11.3 Wf, 3576.7 
3534.8 10.8 Pa, 3584.7 


Ww we ad 
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Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


203905 Y AQUARII— 


10.5 Wf, 3589.8 13.3 Pt. 
10.2Kl, 204016 T De_teHini— 
10.4 Pt, 3525.9 145 Wf, 3561.8 14.9 Wf, 
9.5 Sg, 3533.9 14.7 Wf, 3576.8 14.8 Wi. 
10.4 K], 3534.8 14.4 Pa. 
10.6 K1, 204102 V Aguari 
10.6 K], sos08 GC1Pt, 35677 867 Pt. 
10.4 Kl. 04104 W AOvuarRiII— 
3531.6 8.7 L, 3561.6 96L. 
3555.6 9.0Gi., 
7.9 Gi 04215 U CAPRICORNI 
7.3 M 3500.3 10.5 Bl, 3563.6 13.5 BI. 
7.2 Ro 3525.3 [10.9 Gi, 
7.0 Pt. 204318 V DeELPHINI 


3513.7. 11.3 Gi, 3 
10.1 Bl. 3525.9 11.5 We, 35 
3533.9 11.3 Wf, 3 
04405 T AQUARII 

3533.8 95M, 3586.7 7.7 Ca, 
3537.4 90Ch, 3587.7 8.0 Pt. 

3556.8 $.1 Ft, 

204846 RZ Cyceni— 
cows 3525.9 11.6 Wf, 3559.5 11.4 Gi, 
Ps he 3533.8 110M. 3561.8 12.0 Wf, 
coor 3533.9 11.5 Wf, 3576.7 12.0 Wf, 
3534.8 11.4Pa, 3587.7 12.1 Pt. 


2586 7 > i) 
9.5 Pt. 3555.7 12.1 Pt, 
95 Pt 04054 > I NpI- 
88 Pt 3500.3 11.0B1, 3525.3 12.6 BI. 
8.7 Pt, 205017 X DeELprHini 
9.5 Pt, 3589.8 10.2 Pt. 
9.6 Pt. 205923 R VULPECULAE 
9.6 Pt, 3525.9 13.3 Wf, 35618 108 Wf, 
8.9 Pt 3533.9 13.3Wf, 35768 9.6 We. 
3535.6 13.0Gi, 3580.8 9.3 Wf, 
35568 11.1 Pt. 3587.7 9.0 Pt. 
12.3 Wf, 3559.5 10.7 Gi, 
12.4Wf, 210124 V Capricorni 
12.8 Pt. 3525.3 11.3Bl, 35616 9.4Gi. 
210129 TW Cyeni 
is 3525.9 12.9Wi, 3561.8 13.6 Wf, 
edly 3533.9 128 Wf. 35768 13.4Wi. 
Oo: # . " 
10221 X CAPRICORNI 
at 35003 11.3Bl, 3563.6 [13.4 Gi. 
12.0 BI. 3525.3 11.8 Bl. 


A 


1.9 wes, 71088 
? 


123 Pt 3532.7 10.1 Wi, 3576.8 114 WE. 
- 3561.9 11.1 Wf 
10504 RS AQuARI 
127 131, 3556.8 13.4 Pt, 
3540.6 12.7 L, 3561.6 13.8L. 
10.2 Gi. 10516 Z CAPRICORNI 
11.9 Tt 3556.8 12.4 Pt 
11.5 W f, 210812 R EouuLel 
10.9 WE, 3525.9 140Wf, 3561.8 14.3 Wf, 


Mort. 3533.9 14.4W, 35768 13.4 We. 
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VARIABLE STAR OBservATIONS, April 20 to June 20, 1923—Continued. 
J.D. Est.Obs. : 





Star J.D. Est.Obs. 

210368 T CerpHEI— 
3505.5 78Ch, 3563.7 
$5153 68L, 35617 
3535.8 63M. 3567.6 
3537.4 65Ch, 3568.7 
3540.4 62L, 3577.7 
3549.7 60Sg, 3576.8 
3554.4 6.2L, 3580.8 
3556.8 6.1 Pt, 3584.7 
3560.7. 62KI, 3591.7 

210903 RR AQuarti— 
3556.8 12.1 Pt. 3580.8 

211614 X PrGasi— 
3525.9 11.7 Wf, 3576.8 
3533.9 11.3Wf, 3580.8 
3556.8 11.0 Pt. 3587.7 
3561.8 10.5 Wf, 

211615 T Capricorni— 
3587.8 10.5 Pt. 

212030 S Microscopi— 
3525.3. 11.7 BI. 

213244 W CyGni— 
3506.3 6.2Kd, 3544.3 
3518.3 63Kd, 35521 
3531.6 5.7L, 3561.6 

213678 S CEPHEI— 
3532.7 10.3 Wf, 3561.9 
3535.8 105M, 3576.9 
3556.8 10.4Pt. 3584.7 

213753 RU Cycni— 
3537.4 9.0Ch. 3579.8 
35568 88Pt, 3584.7 
3557.8 9.2M, 

213843 SS Cyeni— 
3347.6 86Ym, 35548 
3348.6 82Ym. 3554.8 
3349.7. 8.2Ym,. 3555.6 
3352.8 86Ym, 3555.7 
3353.8 87 Ym, 3556.4 
3354.8 85 Ym, 3556.4 
33558 9.0 Ym, 3556.7 
3499.4 98Ch. 35578 
3506.4 11.7Ch, 3557.8 
35126 l18L, 3558.7 
3512.7 11.8Gi. 3558.8 
3513.7 11.8Gi, 3559.5 
3521.6 9.0Gi, 3559.6 
3522.6 8.7Gi. 3559.7 
3525.9 9.0WF. 3559.8 
3527.4 8.4Ch, 35598 
soars &7L. 3560.6 
3528.6 98L, 3560.8 
3529.6 10.0L, 3560.8 
3529.8 10.0M. 35609 
3531.6 10.4L, 3561.6 
35318 114M, 3561.6 
3532.4 11.2Ch. 3561.8 
3532.7 11.7 Pt. 35618 
3533.8 116M, 3562.7 


6.3 KI, 
a. oa, 
5.50, 

6.3 K], 
5.9 Ca, 
6.1 KI, 
5.3 M, 
6.0 Pt, 
6.1 KI. 


9.4M. 


9.7 Wi, 
9.5 Wf, 


97 Pt. 


6.1 Kd, 
6.0 Kd, 
Re ON 


9.8 Wi. 
9.9 Wi, 


10.6 Pt. 


9.0 M, 
9.0 Pt. 


9.9 To, 
10.0 Pi. 
9.9 Gi, 
9.9 Pt. 
9.7 Gi. 
9.6 Ro, 
9.8 Pt, 
9.0 Pt. 
8.8 M, 
8.6 Ca, 


8.9 Ym, 


8.6 Gi, 


wn 
wae 
=p 


a4 
=) Ge 
a “a 


See Mots 
7SS Sm Se 
= 2 


Y 


RManmarnmnmmnmnnn Ko 
wwpunbhNrwadh wiv NY 


~ 
y] 





Est.Obs. 


9.2 Ca, 
9.2 To, 
10.2 Pt, 
10.0 Sg. 
10.5 Pt, 
10.9 Wf, 
10.7 Pt. 
11.1 Wf, 
11.6 Ca, 
11.4 Wf, 
11.5 Pt, 
11.3 M, 
11.5 Pt. 
11.4 M, 
117 Pt, 
11.5 M. 
11.3 Wf, 
11.9 Ca, 
12.5:Ca, 
11.0 Sg. 
11.7 Pt, 
11.6 Pt. 
2 Ca, 
Liz Pt, 
11.0 KI, 
13,5 Pe. 
11.6 Pt, 
11.6 Ca. 
11.6 Pt, 
11.7 Pt, 
[10.9 KI. 
11.3 KI. 
9.3 KI, 
9.5 K1. 


78M, 
66 Pt. 


14.4 Wf, 
13.0 Prt. 


135 BI. 
13.8 Wf. 


Star J.D. Est.Obs. J.D. 
213843 SS CyGni—Continued. 
3533.9 10.9WeE, 3562.8 
3533.9 11.5 Pt, 3563.4 
3534.7 11.7 Pt, 3563.5 
3534.8 11.6M, 3563.7 
3535.6 11.8Gi, 3563.7 
3535.8 11.9Wf, 3564.4 
3535.8 116M, 35648 
3535.8 11.8Pt. 35648 
3536.8 11.5Cd, 3566.6 
3537.4 11.7Ch, 3567.8 
3537.8 11.9 Wf, 3569.6 
3539.6 11.7Gi, 3570.7 
3540.4 11.8L, 3570.7 
3541.5 11.7Gi, 3570.8 
3541.6 11.8L, 3572.7 
3542.6 11.7Gi, 3572.8 
35427 11.7 Wf, 3573.7 
3544.6 11.5Gi, 3574.8 
3545.7. 11.0 Pt. 3575.7 
3545.8 10.7 Br, 3576.8 
3546.0 11.0Br. 3577.7 
3546.6 11.2Gi. 3577.8 
3546.7, 11.2 Pt, 35778 
3546.8 11.3 Wf, 3578.8 
3547.5 11.2Gi. 3579.6 
3547.7 11.7 Wf, 3579.8 
3547.7, 11.7Ca, 3580.7 
3548.6 11.5Gi, 3580.8 
3548.8 11.8To. 3580.8 
3548.9 11.1Sg, 3581.6 
3549.8 11.4Pt. 3583.7 
3550.8 11.2 Pt, 3583.8 
3550.8 10.6M. 3584.7 
3551.1 109Kd, 3585.6 
3551.6 11.1Gi, 3586.6 
3551.6 10.31, 3586.6 
3551.9 10.6 To, 35877 
3552.7 10.6 Pt. 3587.7 
35528 10.5 To, 3588.8 
3553.4 10.1 L, 3589.7 
3553.7 10.3 Pt. 3589.8 
35537 10.2M, 3590.8 
3553.7. 10.2 Ca. 3595.7 
3553.8 10.2 To. 35976 
3553.8 10.7 Ym, 3599.7 
35544 99L., 3601.7 
213937 RV Cyeni— 
35358 80M, 35808 
3556.8 68Pt, 3584.7 
214024 RR Prcasi— 
3525.9 [13.4 Wf, 3561.8 
3556.8 13.8 Pt. 3587.7 
214247 R Grus— 
35003 12.6Bl. 3525.3 
215605 Y Precasi— 
3561.9 140 Wf. 3576.8 
215717 U Aguari— 
3556.8 12.0 Pt. 3589.8 


11.8 Pt. 
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Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 


215934 RT Prcasi— 231425 W PrcGasi— 
3587.7. 9.5 Pt. 3531.6 10.9 L, 3561.6 12.0L. 
220133a RY PrcGasi— saad — 
3587.7 12.0 Pt Same = Penne 
220412 T Prcasi— ws SOF. 
3531.6 108L, 3561.6 9.5L. 232848 Z ANDROMEDAE 
222439 S LacerTAE— 3587.8 8.0 Pt. 
3512.6 12.1L, 3560.6 13.1 L. aeae emp 
MS 1291, a5 121Gi,, “9S ST Ansousms 
35426 130G; 35877 118 Pr 3533.9 10.6Wf. 3576.8 10.2 Wf, 
_— ee 3561.8 10.6 Wf, 3587.8 118 Pt. 
3485.9 12.7 BL. 233956 Z CASSIOPEIAE 
Pn yg ince 35748 11.5 WE, 3589.8 12.0 Pt 
3513.7 9.4Gi, 35528 96Y, 235053 RR CASSIOPEIAE 
3531.6 9.2L. 3563.5 10.0 Gi, 3559.6 [14.0 Gi. 
3542.6 93Gi, 3587.7 11.8 Pt 


235350 R CASSIOPEIAE 


3551.6 9.8L, 3541.6 90Gi, 3563.6 9.6Gi 


225914 RW Prcasi— 


3587.7 10.3 Pt 235525 Z Prcasi— 
230110 R PrGasi— : 3587.8 © 11.9 Pt. 
3536.8 87Cd, 3587.8 10.4Pt. 235855 Y Cassiopetae 
230759 V CaAssiopElAr 3541.6 9.8 Gi 
3541.6 8.0Gi. 35596 79Gi, 235939 SV ANDROMEDAE 
3548.9 7.9Sg, 3587.7 8.2 Pt. 3587.8 8.3 Pt 


Apr. 20-May 20. = May 20-June 20 Totals 


Observations 1524 1430 2954 
Observers 38 21 39 


In the evening Mr. Donald H. Menzel, of Princeton, N. J., read a paper on 
stellar spectra, which was followed by a paper by Professor Willard J. Fisher, 
on tne desirability of making accurate observations of the eclipsed moon, which 
was read by Mr. Leon Campbell.’ Mr. Campbell also exhibited a number of 
recent slides dealing with Variable Stars and the work of the Association. 

Mr. and Mrs. Elmer were untiring in their efforts to make the meeting 
a success, and it was a red letter occasion for all who were fortunate enough 
to be present 

During the past six months twenty-six new members have been elected to 
membership. The total mmbership of the Association is now 305. <A cordial 
invitation is extended to telescopists to join the Association and co-operate in 
the valuable work it is doing. The Annual Meeting of the Association will be 
held at the Harvard College Observatory October 13th. 

Four days after this meeting an equally enjoyable gathering of mid-western 
members was held at Yerkes Observatory at which nine members were present. 
This impromptu meeting was hurriedly arranged to greet our President, Miss 
Anne Young, during her stay at Yerkes. Prof. Van Biesbroeck of the Yerkes 
Observatory is now a Life Member of the Association. 

Mr. A. W. Butler of Mt. Kisco, N. Y., has recently ordered a Clark 10-inch 
refractor. Professor B. H. Dawson of La Plata, Argentina. is in the United 
States on a six months leave of absence. Under the direction of Mr. Morgan 
Cilly the Brooklyn Institute has inaugurated a Variable Star Section. Rev. T. 
C. H. Bouton will spend the summer visiting his former home in Nashua, N. H., 
returning to St. Petersburg the first of September 
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The Telescope Committee calls attention to its recent ruling whereby it is 
intended to recall instruments loaned by the Association when the borrower has 
failed to report any observations for a period of six months or more. Our in- 
struments are too valuable and too much in demand by serious observers to be 
allowed to remain unused. 

The Chart Committee has completed most of its work and we now have a 
superb collection of up-to-date charts to work with. The thanks not only of 
our Association but of all students of variable stars are due this committee for 
accomplishing this splendid task. 

The following observers contributed to this report: Messrs. Allen “Al”, 
Aurino “Au”, Baldwin “BI”, Best “Bt”, Bouton “B”, Brocchi “Br”, 
Buckstaff “Bf’, Burrill “Bu”, Carr “Ca”, Chandler “Cd”, Chandra “Ch”, 
Christie “Ct”, Miss Clough “Cg”, Dunn “Dn”, Eaton “E”, Fant “Ft”, 
Fisher “Fi’, Ginori “Gi”, Godfrey “Gd”, Kanda “Kd”, Keay “Ke”, Kleis “KI”, 
Lacchini “L’, Leavenworth “Lv”, Marshall “Mh”, McAteer “M”, 
Nakamura “Nk”, Olcott “O”, Parkhurst “Pa”, Peltier “Pt”, de Perrot “Pe”, 
Pickering “Pi’, Rhorer “Ro”, Skaggs “Sg”, Suter “Su”, Swanson “Sw”, 
Townley “To”, Waterfield “Wf, Yalden “Ya”, Yamamoto “Ym”, and Miss 
Young “Y” 


Howarp O. Eaton, Recording Secretary. 





GENERAL NOTES. 


Dr. George Ellery Hale, because of persistent ill health, which has 
greatly reduced his working capacity during the last fifteen years and repeatedly 
threatened the necessity of complete retirement, has felt compelled to 
request of the Carnegie Institution of Washington a _ material reduc- 
tion of his responsibilities as director of the Mount Wilson Observatory. On 
the recommendation of President Merriam, the executive committee of the in- 
stitution has adopted a resolution appointing Dr. Hale honorary director of the 
Mount Wilson Observatory, with the understanding that he will remain in 
charge of its general policy and continue to give special attention to the develop- 
ment of new methods and the attack upon new problems. On July 1, when the 
new arrangement goes into effect, Dr. Walter Sidney Adams, who has had long 
and successful experience as assistant director of the observatory and also as 
acting director during Dr. Hale’s absence, will become director of the observa- 
tory in charge of operations. Dr. Hale’s purpose in requesting relief is to find 
a means of accomplishing in the future the greatest possible amount of scientific 
work that his health will permit. He is still in Europe. but hopes to be able to 
return to Pasadena in October.—Science, June 29, 1923. 





Professor Albert Einstein delivered a course of lectures at Madrid in 
March. On this occasion he was elected a member of the Madrid Academy of 
Science.—Bulletin of the American Mathematical Society, May, 1923. 





Professor H. Ludendortf, of the Astrophysical Observatory at Potsdam, 


has been elected member of the Berlin Academy of Sciences—Bulletin of the 
American Mathematical Society, May, 1923. 
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Professor Florian Cajori, of the Universit f California, has been 


ected Vice-president of Section L of th \merica \ssociation for the Ad 
vancement of Sciences Bulletin of the Ame ] ( tical Society, May, 
1923. 


Dr. Louis Bell, an clectrical engineer, a son greatly interested in 
astronomy, died at his home in West Newton, Mas 1 ne 14, at the age of 
fty-ume. A biography of Dr. Bell is being prepare: d will be published in 


n early issue of PopuLAk ASTRONOMY. 


Wm. Gaertner & Co., manufectures f entilic tt nts, who have 


been located at 5445-49 Lake Park Avenue, Chicago. for twenty-five years, 
lave just commenced building an up-to-date factory d othce building, which 
will occupy the South West corner of Wrightwood and Racine Avenu Phe 
new building, 154x135 ft., will cost in the neighbor d of $150,000. Tt has 
been designed by the well-known Chicago architects Schmidt, Garden & Martin. 
and it will be equipped with all modern facilities for the production of scienti 


Instruments. including astronomical telescope 


The Australian Government has decided t tablish a solar obsery 





tory at Mount Stromlo, in the Federal capital ters to link up wil isting 
Institutions in nd, India, America, and Central European countrie Phe 
world chain of solar observatories will thus tx mpleted ’rofessor W. G 
Dufheld, of University College, Reading. an Australian by birt nd an enth 

Silastic supporter of the movement. has beet nstrumental in obtaining two 
valuable gift telescopes for the proposed observat ‘ al ut £1,500 for 
the purchase of other equipment The ren ( ce ¢ C1 equire 

and the necessary buildings for the housing of the tt nts and staff, wall be 
provided by the Australian Government, which will undertake the maintenance 
of the observatory. One of the results hoped for is a better knowl lge of the 
causes ot weather changes, which. in turt ould " more accurate and 
longer-range weather fore ing The « ti \ observatorit vill 
remain under State control (/s1 s Vi 1 1 Science, June 


22, 1923.) 


The New Nova in Cygnus.— On page 422 of the June-July issue of 


PopuLAR ASTRONOMY, reference was made to a new st red by 





| ) 
Anderson, of Innerwick. Scotland \s this stat not ‘ en by any on 
else it was thought that there was some error in th riginal informatior Phe 
following excerpts from The Observatory for June 1923, are of interest, showin: 
the observation to have been genuine \lr. Andersor " 

\s is my usual custom before going to rest. took look round the 
heavens that night (May 8) with my binocular, and what was astonishment 
when, on coming to the place of 69 and 70 Cyeni. | Vv, instead of two star 
three arranged nearly in a straight line, except that PB middle one) w 
slightly to the south-following side of such a line nd t distance of each star 
from its nearest neighbour was almost exactl\ ta degre t t distance 


f A (the most northerly) from B was slightly 1 an that of B from (¢ 











494 General Notes 





They were stars of from the tifth to the sixth magnitude, A being brighter than 
B, and B than C. After receiving the shock inevitable on occasions when there 
is a great upset in nature, I did a stupid thing. I hurried at once into the house 
from the pathway outside where I had been standing, in order to note the exact 
time of my observation (which was. I may mention, 12"40" G.M.T.), instead 
of ascertaining at once by means of the adjacent fainter stars which of the three 
were 69 and 70 and which was the newcomer. When I went outside again to 
scan the heavens, all the following half of the Swan was, alas! covered with 
clouds. which drifted along from the south in a long, weary cavalcade; and when 
at last that part of the sky was clear, the only stars suitable for guidance were 
GUMe FEMOCE. 22.52. .5% 

“This Nova Cygni has certainly faded away, I admit, with miraculous 
rapidity; but if there are novae which, like 7 Carinae (Argus), take centuries to 
go through their evolutions, or, like the great nova of 1572, take years, or like 
the majority of them, take months, or, like the Nova Coronae Borealis of 1866. 
take six weeks, why may there not be stars whose temporary outbursts are 
ended within a few hours?” 





Bohr’s Theory on the Structure of the Atom.— Die Naturwissen- 
schaften for July 6, 1923, devotes 90 pages to a series of articles on this theory 
by some of the leading scientists of Europe such as Planck, Born, Ladenburg. 
and Reiche. The last of the series is the address of Bohr at Stockholm, given 
last December, at which time he was awarded the Noble prize in physics. The 
material is somewhat beyond the scope of this journal so that we shall not give 
an abstract but refer those interested in this most recent and successful theory 
on atomic structure to the original papers. 





Eigenbewegungs-Lexikon, R. Schorr, 400 p., $5.00. We have just re- 
ceived a copy of this valuable work which contains all the known proper-motions 
of stars in the Bonner Durchmusterung, Cordoba Durchmusterung and Cape 
Photographic Durchmusterung, thus covering the entire sky. Proper-motions de- 
termined by Boss, Cincinnati, and those contained in Vol. IV, Greenwich Astro- 
graphic Catalogue, Greenwich Catalogue of Stars, 1910, and Cape Catalogue of 
Astrographic Standard Stars, 1900, are not included. The Lexikon therefore 
fills tne gaps left by these well-known catalogues and contains the proper-motions 
of 21,455 stars. The volume is of quarto size and is a photostatic copy of the 
typewritten sheets. It is printed on a good quality of paper with wide margins 
thus permitting many additions and notes. Copies may be obtained from Dr. R. 
Schorr, Director Hamburg Observatory, Bergedorf, Germany. 





New Type of Service Station. The Radio Corporation of America 
has announced the inauguration of a plan whereby their service and repair pro- 
gram will be greatly expanded. Major repair shops are to be located in Chicago, 
New York and San Francisco with sub-service stations at Clevland, 


Boston, 
Philadelphia, Baltimore, Washington, New Orleans, Los Angeles and Seattle. 

These service and repair stations will not only render service on their own 
products, but also will undertake radio repair work of all kinds. 
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The Gyroscope.—Mr. Mott-Smith’s answer in the March number of 
PorpuLar Astronomy (p. 208) to my criticism of his article entitled “The Fric- 
tion of the Gyroscope” (Porutar Astronomy. August-September, 1922, p. 390) 
published in last November’s number (p. 584) contains several mis-statements 


of fact. 


He says that I essay to correct what I conceive to be his mistakes “by 
proposing a brand new theory of precession” of my “own invention This 
“brand new theory” of my “own invention” was expounded in my pamphlet, 


which Mr. Mott-Smith read, published in 1919, entitled “Professor Montgomery’s 
Discoveries in Celestial Mechanics.” The opening sentence is as follows: “The 
views herein set forth were made known to me in the year 1886 by the late John 
J. Montgomery, afterwards a Professor in Santa Clara College. and at that 
time the model referred to in the text was exhibited to me and it is now in my 
possession.” The model pictured in Mr. Mott-Smith’s article is a copy of the 
model made by Professor Montgomery. 

Mr. Mott-Smith also says that I described two “experiments” one of which 
is “imaginary and impossible,” and that I claimed that his conclusions were 
refuted by these “experiments.” Such is not the fact. I said that his “incredi- 
ble” theory was “repugnant to common sense and refuted by experiment,” and 
then described an “experiment” by which it is “refuted.” 

I said that if Z friction be removed, or be 3 e than removed (by hurrying 
the precession) the descent of the axle will be quickened by a sufficiently strong 
downward pull. 

Mr. Mott-Smith denies this; he says that it is “exactly contrary to fact as 


shown by experiment 4.” And he then ask 


L 


that he has “falsely 


reported the facts.” If he will “read” his article he will discover that he has 


not “reported” the “facts” to which he alludes. “Experiment 4’ does not in- 
volve the use of a “heavier weight.” It is theory that is “based on” an 
“imaginary,” or at any rate. an unreported. experiment. The Montgomery 
theory is not “based on” any “experiment.” It is a logical deduction from 
mechanical principles. 

Mr. Mott-Smith says that “even witl heavier weight it was found that 


the descent of the axle was slower, the precession quicker.” How much “heavier” 
was the weight? Of course some additional weight would be more than counter 
balanced by the removal of frictional resistance. but let Mr. Mott-Smith hang 
a ton weight on the end of the axle and see how much “slower” the descent will 
be and how ‘much “quicker” the precession will be. This is not an “imaginary 
ind impossible expe riment.” 

Mr. Mott-Smith’s statement that his “incredible” theory is in accord with 
e “accepted theories” is erroneous. He will not find in any work on the 


tl 


gyroscope an endorsement of his statement that “if the theory breaks down anv 


where, it is not until the last fraction of a turn” (p. 396). Nor that there is 


at at the 
time Mr. Mott-Smith wrote his essay he did not understand thx “accepted 


anything “incredible” about the “accepted theories.” The truth is th 


theories” which do not involve the absurdity which vitiates what he termed 
“our frictionless theory” (p. 394). 

But it is true that the Montgomery gyroscopic theory is “at variance” with 
the “accepted theories.” The gyroscope is not, as it has been called. a “mathe 
matical device.” It is a real thing and its movements conform to mechanical 
law's Che mathematical theory is that in the absence of friction and air resist- 
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ance the wheel will revolve constantly in a horizontal plane. provided at the 
instant of starting such a horizontal velocity be imparted to the wheel that the 
upward deflecting force exactly equals the force of gravity. But this view over- 
looks the fact that while. with horizontal motion adjusted to them, the two 
opposed forces “balance” each other, the down-pull will in time exhaust the 
up-pull. Just as in time the force which I oppose to gravity when I hold a 
weight in my hand will become exhausted and the weight will fall. The force 
originally stored in the muscles of my arm but now stored in the spun wheel 
will in time become exhausted. The spin-force is spent partly in the generation 
of precssion and partly in its contest with the greater force of gravity. The view 
which Mr. Mott-Smith calls the “natural” view is the correct view. The descent 
of the wheel is a “succumbing to the force of gravity.” The removal of friction 
postpone the event because the more rapid precession which then occurs results 
in the application against gravity of a greater quantity of the force stored in the 
wheel. But a constant “balance” of the opposed forces is a mechanical im 
possibility. 

The Montgomery theory accounts for the rising of the earth’s axis. It has 
risen half a degree in the last two thousand years. It is probable that it has 
risen two and one-half degrees since the construction of the oldest Egyptian 
pyramids. It will continue to rise until it becomes perpendicular to the ecliptic. 
like the axes of Mercury, Venus, our moon, and the moons of Jupiter and 
Saturn, with respect to their orbital planes. It rises out of mechanical necessity 

Ball, Lowell, Professor Pickering and Mr. Cordeiro all agree that the earth’s 
axis is rising and that ultimately the planet will rotate on a perpendicular axis. 
but they err in respect to the cause of this phenomenon. It is not due to “tidal 
action” as they contend. A few months after propounding his tidal theory 
Professor Pickering conceded that it had no application to “the case of rapidly 
rotating bodies like the planets” (“Astronomy and Astrophysics” for September, 
1893). He then saw, as Professor Darwin pointed out. (“The Tides,” 3d Ed., 
pp. 313-5) that the tendency of “tidal action” in the case of the earth is not to 
raise the axis but to tilt it into greater obliquity. But this force is not in control. 

Nor does the earth’s axis “oscillate backwards and forwards across the 
pole of the ecliptic, but by lesser and lesser distances” as Mr. Cordeiro contends 
(“The Gyroscope,” p. 92). The poles move in spirals and when the axis reaches 
the perpendiculuar it will remain in that position. 

This is not a “brand new theory” of my “own invention.” It was_ pro- 
pounded nearly forty years ago by Professor Montgomery and constitutes in my 
judgment one of the most brilliant contributions to astronomical science. 


L. A. RepMAN 
March 12. 1923. 


Yen Jove Obeys the Navigation Laws.— An amateur was showing a 
neighbor and his wife, who were curious to see, some of the wonders visible 
through his instrument. Jupiter and his retinue were lording the sky. 

Said the lady, “Oh, I see the belts! What are the little stars on either 
side?” 


“Those are the moons or satellites,” the host replied. 


It was then the neighbor’s turn. He gazed long and thoughtfully and finally 


” 


burst into speech: “I see the side lights fine! 











